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Abstract
Finding time to teach, assess, and reteach all required standards in an Algebra 1
course made it challenging for me to incorporate student-driven activities designed to
engage students in learning mathematics. To address this problem, I changed to a flipped
model classroom defined as the switching of the primary place where direct instruction
took place from during class to homework. The purpose of this qualitative case study was
to reach a deep understanding of my teaching using the flipped model classroom through
the lens of student experiences and researcher reflection. This case study was conducted
using semi-structured interviews with students, observations of implemented activities,
and a teacher reflection journal. The inquiry was guided by the three research questions:
1. What was the nature of the implementation of a flipped model in my Algebra I
classroom?
2. How did students experience my implementation of a flipped model in an 8th
Grade Algebra I class?
3. How did my implementation of the flipped model classroom provide
opportunities for students’ active engagement and to take ownership of their
learning?
Through the course of the study, students watched short instructional videos as
homework, allowing me to meet their needs by incorporating research-based strategies to
reinforce, challenge, and help students to take control of their own learning. The
prominent themes that emerged from the data were: a) teacher challenges of the flipped
model, b) student experiences of active engagement, c) student experiences of ownership,
and d) student experiences of support. The data showed that students had a positive
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experience with the flipped model of learning and confirmed the findings of previous
research on the success of a flipped classroom. In addition, the study added to the
literature base regarding in-class activities and experiences that were unaddressed in prior
literature.
Through using the flipped model classroom this year, students have shown good
study habits, how to be a self-advocate, and how to support their peers. Implications of
the study include providing other teachers with ways to incorporate a flipped model
classroom and how that can increase student active engagement and help students take
ownership for their learning.
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Chapter One: Introduction
Teaching in middle school has been my passion for 20 years. Over the course of
that time, I have taught every mathematics course offered in my school from seventh up
through 9th grade Algebra 1. There are four levels of mathematics offered in 8th Grade in
our school district: Math 8 is the on-level course; AC (Advanced Content) Math 8 is a
more rigorous course teaching the same standards as the on-level course; Algebra 1 is the
ninth grade mathematics course; Accelerated Algebra 1/Geometry A is an accelerated
course covering all of ninth grade math and half of tenth grade. For the last ten years I
have been teaching 8th Grade students enrolled in our on-level course Math 8, our
advanced course AC Math 8, and the high school course Algebra 1. This study was
conducted through teaching students during the COVID-19 pandemic. In response to a
reduction of instructional time to teach all required mathematics standards, I changed my
teaching model from a “traditional” classroom to a flipped model experience for my
students. The purpose of this qualitative case study was to reach a deep understanding of
my teaching using the flipped model classroom through the lens of student experiences
(Kazemi & Drake, 2018) and researcher reflection. Through the lens of student
experience, I was particularly interested in student active engagement and ownership.
The Traditional Classroom versus the Flipped model Classroom
In 2007, Bergmann and Sams were using new software to learn how to create and
post online videos of instruction for students who participated in sports and therefore
often missed class (The Flipped Classroom: A CTE White Paper, 2015). Khan (2021),
who had already been making private videos to tutor family members, began posting
videos to YouTube to help others struggling with mathematical concepts, and eventually
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started Khan Academy to provide online resources to anyone seeking academic help.
Bergmann and Sams (2007) realized that not only were their videos being accessed by
those they were made for, but their videos were also being used by students who were
struggling with the content or preparing for an assessment. When they made this
realization, Bergmann and Sams continued to not only post their video lessons online, but
they moved to restructure their classroom design including when and where students took
notes and spent time practicing new skills. This flipped model classroom was realized
accidentally by these initial teachers who just wanted to find a way to help students.
The traditional mathematics classroom often follows a prescribed order, although
variations occur across teachers. Bergmann and Sams (2007) described their traditional
high school science classroom as one following a daily schedule of student warm-up,
checking over homework answers, teaching new content, and finishing with independent
practice problems to complete for homework. My flipped model classroom introduced
and taught concepts via video for homework and those topics were explored during class
through different activities. On occasion, students had additional practice for homework
on nights when they did not have a video to watch.
The flipped model classroom reverses the learning activities so that new content is
taught online, and students work on practice and homework during the face-to-face
class. My flipped model classroom moved the guided instructional portion to homework,
allowing students to watch short videos that introduced them to concepts. Class time was
reserved for activities to cultivate student learning, make connections between different
concepts learned throughout the unit and school year, and reinforce concepts previously
learned (Bergmann & Sams, 2007). My flipped classroom was driven by the
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implementation of research-based Mathematical Teaching Practices MTPs set forth by
the National Council of Teachers of Mathematics (NCTM, 2014) through which students
are engaged in activities designed to promote mathematical thinking and discussion,
challenge students to become stronger problem solvers, and support them to persevere
through struggle. The MTPs are:
1) Establish mathematics goals to focus learning
2) Implement tasks that promote reasoning and problem solving
3) Use and connect mathematical representations
4) Facilitate meaningful discourse
5) Pose purposeful questions
6) Build procedural fluency from conceptual understanding
7) Support productive struggle in learning mathematics
8) Elicit and use evidence of student thinking (NCTM, 2014, p. 10)
The MTPs are further discussed in Chapter 2 and are also provided in Appendix A.
Purpose of the Study
The purpose of this qualitative case study was to reach a deep understanding of
my teaching practices using the flipped model classroom through the lens of student
experience and researcher reflection. Kazemi and Drake (2018) explained,
Studies of teaching can benefit from more attention to the nature of student
experience in mathematics classrooms as a lens for understanding teacher practice
and teacher learning. When we make this claim, we want to be sure to note that
attending to student experience is not the same as attending to student
outcomes/achievement” (p. 2-3).
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With respect to student experience, I was particularly interested in student active
engagement and ownership because we know these are important factors in student
learning (Casas, 2011, Clark, 2015).
Gratton (2019) conducted a study on students’ experiences of learning through
collaborative grouping and explained, “learning is a lifelong process of both passive and
active engagement” (p. 255). He explained that everything we do from start to finish is an
experience with opportunities for growth. Gratton emphasized that experience allows us
to “learn with, from and because of others and the more we come to take control of these
interactions the more effectively we come to learn about ourselves, others, and the world”
(p. 255). Through a quasi-experimental study of high achieving seventh grade science
students, Stratton, Chitiyo, Mathende, and Davis (2019) said that students “reported
increased engagement and motivation … indicating that flipped instruction could have
been the lever for the change” (pp. 138 – 139). Through students’ experiences with the
flipped model classroom, I wanted to understand my teaching as a way to learn what
worked and what did not; what activities fostered student active engagement and
mathematical discussion, and which needed to be improved upon. Through observations
of and conversations with students, I gained valuable information from their experiences
with the flipped model classroom that confirmed the approach was valuable and offered
insight into ways to improve my instruction. O’Neill’s (2010) study of fostering student
ownership revealed
“Having ownership was about more than a feeling. It was about being able to use
ownership of one or more dimensions of science class in order to affect positive
change in their lives. The more the students were able to use their ownership, the
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more they expanded their agency. With expansion of agency came students’
positive re-positioning of their science-learning experiences, an expanded
understanding of the place of science in their lives, productive changes to their
views of themselves in relation to their peers and their teacher, and a more
positive perception of self” (p. 19).
Students who take ownership and have agency in their learning can become life-long
learners who know how to learn what they do not know. Rainer and Matthews (2002)
said, “Ownership describes the central and cohesive elements of knowledge construction
by the way students, when they are active learners, are agents of their own learning and
relate their own experiences to new knowledge, making the learning their own” (p. 22). It
was my intention that my flipped model classroom allow me to provide experiences for
students that fostered opportunities to engage in different activities, switching the
classroom from teacher-centered to student-centered. My hope was that through this
change, students would able to take control of their own learning and become more
actively engaged in the class. “Student ownership leads to increased motivation, active
participation, and engagement in the learning process, and thus more meaningful”,
(O’Neill, 2010, pgs. 7-8). Kane (2004) also explained that teaching should be student
focused and student should play an active role in their own learning.
Personal Background
Finding enough time to introduce, teach, practice, reinforce, assess, and re-assess
ninety-two Algebra 1 standards (Georgia Department of Education, 2019) with 8th Grade
students during the COVID-19 pandemic was challenging. To combat the daily struggle
of teaching with class time being divided between direct instruction and student practice,
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I decided to switch to a 100% flipped model of teaching beginning in the Fall of 2020.
Before 2020, I flipped occasional lessons for students, but nothing that required a
substantial change in teaching practices or required a great deal of student adjustment.
However, with each flipped lesson, I started to realize that I had a little more time for
individualized instruction.
At the start of the 2020-2021 school year, our district began with a completely
virtual model that only allowed us to meet live online with students twice per week for 50
minutes at a time. We spent the first quarter of the 2020-2021 school year on this
schedule and then moved to a four-day-a-week schedule in which students had the choice
to come into the classroom or join our classes online. The situation was unique and,
therefore, required a flexible response to maximize the effectiveness of the time I did
have with the students. Walters (2014) reported what most teachers find beneficial to
flipping the classroom is that “it gives me more time to work directly with students
during class” (p. 18). The flipped model classroom afforded me exactly that; the time to
work with students in the class to both remediate and extend their needs.
During the 2020-2021 school year, I utilized one aspect of the flipped model
classroom by moving direct instruction and note-taking to homework and reserved
practice assignments for class time. However, due to pandemic restrictions on what we
could do with students in the classroom and constrained by teaching both face-to-face
and online simultaneously, the lessons that were used within the classroom were limited
in scope. We spent each day practicing, remediating, and discussing what was learned,
but there were no group activities, no collaborative group problem-solving activities, and
no engaging activities that allowed students to move about the room. These restrictions

7
limited the amount of time I could spend using the MTPs that I knew would result in
greater student understanding. My teaching goal for the 2021-2022 school year, the year
presently under study, was to continue to use the flipped model instructional strategy, but
to revamp the class time by incorporating research-based practices supported by NCTM
(2014) to further engage students and foster their thinking and problem-solving abilities.
Problem Statement
Prior to switching to a flipped model classroom, the middle school schedule
combined with the large number of standards for a high school course limited the time I
was able to utilize teaching practices promoting mathematical discussions, student
collaboration, and activities designed to engage students while offering opportunities for
students to take ownership of their learning. Switching to the flipped model classroom
allowed me more class time to offer students opportunities to engage in activities
promoting mathematical discourse, providing opportunities for students to make
connections among concepts, build conceptual fluency, and both support and challenge
one another while helping students to become independent learners. Giving students the
responsibility to watch short instructional videos as homework in preparation for class
discussions and group collaborations provided them opportunities to grow in
independence as they participated in their own learning. Research by Lo and Hew (2017)
suggests that students benefit when required to take an active role in their learning both in
and out of the classroom when using a flipped model. The first year I used the flipped
model out of necessity, but I realized the power of the model to allow me more time to
incorporate research based practices and give my students opportunities for active
engagement and to take ownership of their learning. Therefore, the purpose of my
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research was to reach a deep understanding of my teaching using the flipped model
classroom through the lens of student experience and researcher reflection.
Research Questions
This study was guided by the research questions:
1. What was the nature of the implementation of a flipped model in my Algebra I
classroom?
2. How did students experience my implementation of a flipped model in an 8th
Grade Algebra I class?
3. How did the implementation of the flipped model classroom provide opportunities
for students’ active engagement and to take ownership of their learning?
The next sections detail the conceptual and theoretical frameworks that guided the
investigation to answer these questions.
Conceptual Framework
Ravitch and Riggan (2017) define a conceptual framework as “an argument about
why the topic one wishes to study matters, and why the means proposed to study it are
appropriate and rigorous” (p. xv). Figure 1 illustrates how I have defined my conceptual
framework for this study. This study was conducted to understand my teaching using the
flipped model classroom through the lens of student experiences and researcher
reflection. Throughout the study I aimed to use research-based teaching strategies
(NCTM, 2014) that would offer opportunities to engage, challenge, and help students
master content, become independent learners, and take ownership for their knowledge
construction through their participation both in and outside of the classroom.
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Figure 1
Conceptual Framework
Personal interests and goals
- understand how students adapt to a
new teaching and learning model

Why do I want to do this study?
- to understand my teaching using
the flipped model classroom through
the lens of student experiences and
researcher reflection

Identity and Positionality
- 8th grade math teacher teaching a
high school math class to middle
school students
- a researcher with a constructivist
worldview

Topical Research
- Flexible learning
environments (Bishop &
Verleger, 2013)
Research-based mathematical
practices (NCTM, 2014)
- The flipped model classroom
as a teaching strategy (Stratton,
2020)
Theoretical Frameworks
- Constructivist learning
theory (Casas, 2011; Huynh,
2019)
- John Dewey learning by
doing (Meittinen, 2000;
Williams, 2017)
- Active Learning Theory
(Jonassen & Rohrer-Murphy,
1999)

Conceptual Framework:
- The importance of this
study is to learn from
students who are being
taught through a flipped
model class and to reflect
on my teaching in order to
better understand how to
adapt and adjust this
model to make my
teaching more effective.

Note. Ravitch & Riggan’s visual presents the components you will find in the following
link: 27-Figure1-1.png
Component 1: Identity and Positionality
I am an eighth-grade mathematics teacher teaching a high school mathematics
course to advanced students in a middle school setting. As a researcher, my worldview is
social constructivism. Every researcher has their own beliefs about how knowledge is
constructed and these beliefs affect their approach to research. Guba (1990) described
this worldview as a belief system that is made up of one’s ontological and
epistemological assumptions. These assumptions inform the methodology and are the
reasons behind the methods chosen when collecting data. Constructivism begets the
belief that reality is socially constructed and there must be an interactive link between
researchers and participants. My positionality as a constructivist educator affords me the
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opportunity to teach in a manner that allows students to create meaning by interacting in
their social environment. Constructivism is the bridge between teacher facilitation and
student learning, and, when done in a social setting, students are better equipped to gain a
stronger understanding of the topic being studied (Stiff, 2001). In a social constructivist
classroom, the roles of teachers and students change to create a classroom that is studentfocused rather than teacher-focused, and the teacher is tasked with creating a rich
learning environment to incite student active engagement (Bada & Olusegun, 2015;
Faulkenberry & Faulkenberry, 2006; Stiff, 2001). A benefit of a social constructivist
learning environment is that “children learn more, and enjoy learning more when they are
actively involved, rather than passive listeners” (Bada & Olusegun, p. 68).
Constructivism is described by Simon (1995) as the act of creating knowledge
from the world around us; specifically he stated that “learning is the process by which
human beings adapt to their experiential world” (p. 115). This theory of learning is often
described as either radical or social. As a teacher who engages students in mathematical
discourse, social constructivism is better aligned with my worldview. Social
constructivists are influenced by Vygotsky and operate with the understanding that
meaning is created by working with others (Bozkurt, 2017). Social constructivism is the
addition of the social aspect of learning to the radical or individual aspect of
constructivism (Ernest, 1999). “According to Vygotsky, social interaction through
participation in a number of joint activities and internalization of the influences of
collective working provides learners with intellectual development and the acquisition of
knowledge of the culture and the world” (Bozkurt, 2017, p. 212). Savery and Duffy
(1995) supported this belief, explaining “Knowledge evolves through social negotiation
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and through the valuation of the viability of individual understandings. The social
environment is critical to the development of our individual understanding” (p. 31).
As both teacher and researcher, my belief is that knowledge is created through
experiences and operates under a social constructivist worldview (Mertens, 2014). This
belief is supported by NCTM. In Principles to Actions: Ensuring Mathematical Success
for All (NCTM, 2014), the authors take the position that students must engage in
meaningful discussion and complete tasks that push them to make connections and
problem solve. Through this study, I was able to observe students who were learning in a
social constructivist environment through problem-solving as they discussed areas in
which they were challenged. The nature of the study allowed for me to make a personal
connection to the data collection which was also consistent with the constructivist
approach (NCTM, 2014).
Component 2: Personal Interests and Goals
My goal for this study was to understand my teaching using the flipped model
classroom through the lens of student experiences and researcher reflection This included
understanding how students adapted to a new teaching and learning model that
implemented effective and efficient teaching strategies to maximize classroom
instruction, engage students, and foster independent learning. Last year, teaching students
during a pandemic and delivering instruction both virtually and face-to-face
simultaneously was my original motivation for flipping my instructional model. I needed
every moment of class time to teach using dual modes at the same time. However, due to
the pandemic, there was no group work or collaboration. The student discourse and
engaging activities were missing. This year, I have chosen to again flip instruction. This
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year my focus is on improving my classroom experience and creating engaging,
nurturing, and challenging lessons. Savery and Duffy (1995) suggested that to help
students to become independent learners, teachers must “support the learner in
developing ownership for the overall problem or task” (p. 32). My students’ progress and
experiences were extremely important before, during, and after the study as I wanted to
learn from them how to best facilitate this new way of teaching. As Casas (2011)
explained, “an effective teacher values the feedback from students” (p. 39).
The proposed conceptual framework was developed to address an identified
problem within my classroom setting. Although this topic might not be relevant in all
classroom settings, I am confident that if it was an issue in one classroom, it is possibly
an issue in others. The flipped model classroom has been utilized and studied for several
years, but few of those studies have been specific to the 8th Grade students enrolled in a
ninth grade algebra class. The study was also unique in that it did not investigate
numerical academic achievement but looked at student experiences with a new model of
instruction. Therefore, the study was qualitative in nature instead of quantitative.
An important aspect of the flipped classroom model is the structure of class time.
If the actions to flip the environment are switching notes in class for a worksheet with
notes at home, students will not necessarily be actively engaged or want to participate
and challenge their learning. An engaging mathematics classroom is student-driven
wherein students are interacting with each other, questioning, discussing, and even
debating the solutions to problems (Boston et al., 2017). My flipped classroom includes
research-based activities (described in Chapter 3) designed to increase student discourse,
challenge their thinking, and help them to learn how to work through productive struggle.

13
“In ambitious teaching, the teacher engages students in challenging tasks and then
observes and listens while they work so that he or she can provide an appropriate level of
support to diverse learners” (Boston et al., 2017, p. 3)
Effective mathematics teaching must move beyond providing definitions,
formulas, basic computation, and independent work. Students benefit from exploration,
as well as rich discussion. Through NCTM’s MTPs (2014), teachers are challenged to
raise the bar in classrooms by challenging student thinking. They support students
involved in discourse wherein they share ideas and question each other’s thought
processes. Teachers are challenged to provide problems that are of a high cognitive
demand that require students to adapt to different situations and apply different concepts
that they have learned to a new situation. Students are also taught how to struggle in a
way in which helps them move forward instead of being cemented in place.
Component 3: Review of Literature
Through my lens of social constructivism, there are three main theories that have
guided this qualitative case study: Constructivist Learning Theory, Active Learning
Theory, and John Dewey’s learning by doing theory.
Constructivist Learning Theory is described by Bada and Olusegun (2015) as a
theory founded in psychology as it describes the way people think, learn, and adapt to the
world. Specific to education, Constructivist Learning Theory is rooted in a belief system
founded by “Dewey (1929), Bruner (1961), Vygotsky (1962), and Piaget (1980)” (Bada
& Olusegun, 2015, p. 66). Through the course of K-12 education, mathematics is
described as a subject that requires students to build on concepts that were previously
taught. That idea coincides with what Bada explained: “students learn by fitting new
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information together with what they already know” (p. 66). Constructivist Learning
Theory describes the way students make these connections. Jonassen and Rohrer-Murphy
(1999) explain that student learning must include a space where students can spend time
in discourse with one another while problem-solving. It is in this space that students will
have opportunities to explore material with appropriate scaffolding in place to offer help
without removing the element of challenge.
Constructivist Learning Theory, as described by Casas (2011), fosters a
challenging learning environment. The student focus is on learning through interacting
with materials and with peers. Casas further explained that the teacher’s role is to support
students and help them learn how to develop their ideas instead of giving students the
answer, thereby removing the opportunity to think. In this active environment, students
are encouraged to take greater responsibility for their learning. The Constructivist
Learning Theory promotes a student-centered instructional space and empowers students,
thus allowing them to play an active role in their education through engaging in-class
discussion and sharing ideas (Casas, 2011).
The second theory that framed my study on the flipped classroom was Active
Learning Theory. Active Learning Theory was first introduced in the 1700s by Jean
Jacques Rousseau (Patton, 2015). Patton explained that Rousseau’s educational beliefs
were best captured by Rousseau’s words, “experience and feeling are our real teachers
(Rousseau, 1762/1889, p. 143)” (p. 135). Active Learning Theory, as supported by
Musallam (2014), is student-centered and must be carefully thought out. He explained
that it takes more than flipping a lesson to turn it into an engaging and active lesson, and
the lessons students watch on a screen require as much careful thought and planning as
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what students do in the classroom. Likewise, NCTM (2014) stated that “Effective
mathematics teaching results from purposeful planning. Highly effective teachers
collaborate to design detailed mathematics lessons and then reflect on the effectiveness of
those plans for student learning, in a cycle of continuous improvement” (p. 103).
Teachers must take time to reflect and seek solutions when lessons do not go as planned.
Without adequate preparation on the part of the teacher, student motivation is lost
(Megowan-Romanowicz, et al., 2013). Jonassen and Rohrer-Murphy (1999) explained
that Active Learning Theory coincided with the constructivist approach and has deep
roots of origin with Kant and Hegel; they described the theory as socially constructed and
requires engaging with others to collaborate and learn. Vanhorn et al. (2019) discussed
the connection between active and authentic learning. Active learning is the act of doing,
communicating, working with, and constructing information. They explained that it
becomes authentic when the task is meaningful, and the participant looks beyond
completing tasks for a grade and instead completes them for understanding. Active
learning can be observed when students are engaged in rich discussion, listening to their
peers, sharing ideas, and working together to problem-solve (NCTM, 2014).
Boston et al. (2017), explained that in order to meet the high-level standards and
needs of students, teachers need to engage in “ambitious teaching” (p. 3) by doing more
than teach, practice, and repeat. The premise of ambitious teaching is that students should
be engaged in challenging activities and the teacher would stand back and listen to
student conversations, watch problem-solving techniques, and gauge when, where, and
how they should offer guidance. Sharp (2012) suggested another way to actively learn
and that was through using games. He explained that when students are allowed to play
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games that are infused with content, the students will accidentally learn. According to
Sharp, this type of gameplay infused with academics also leads to more active
engagement and more motivation, vital components of the flipped model classroom.
The final theory that undergirds this study was John Dewey’s Learn by Doing
Theory. Dewey (1938) described the approach to the classroom and learning as a socially
constructed place—one that affords students opportunities to work together to solve
problems through investigation and challenging their own thinking. My flipped model
classroom contrasts with that of a traditional one because I implemented NCTM’s (2014)
MTPs, by using engaging activities, encouraging student discussion, and pushing my
students to become independent thinkers. Dewey was in favor of this type of classroom;
he believed that a classroom required “interest, effort, and direction” (Fishman &
McCarthy, 1998, p. 20). Miettinen (2000) connected Dewey’s Learn by Doing Theory to
experiential learning and described Dewey’s belief in the importance of repeated
experiences coupled with reflection opportunities to achieve the highest level of
understanding. Dewey’s beliefs about active classrooms were aligned with the MTPs.
NCTM (2014) stated that “effective teaching of mathematics engages students in solving
and discussing tasks that promote mathematical reasoning and problem solving and allow
multiple entry points and varied solution strategies” (p. 10). Boston and colleagues
(2017) concur with this teaching practice; they argue that if a student has an entry point
into a problem and begins working with it, the student is more likely to be engaged in
learning than when they have no entry point whatsoever. Tasks that offer multiple ways
of solving or even getting started allow all students access.
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Teachers and students must all contribute to the classroom for it to be a fully
productive learning environment. In Principles to Actions: Ensuring Mathematical
Success for All, NCTM (2014) discussed productivity beliefs and said that:
•

The role of the teacher is to engage students in tasks that promote
reasoning and problem solving and facilitate discourse that moves students
toward shared understanding of mathematics.

•

The role of the student is to be actively involved in making sense of
mathematics tasks by using varied strategies and representations,
justifying solutions, making connections to prior knowledge or familiar
contexts and experiences, and considering the reasoning of others. (p. 11)

In Chapter Four, I discuss how these roles were executed by both students and me by
sharing elements of detailed lessons.
Nature of the Study
To conduct this study, I chose a case study approach that is best aligned with
Stake (1995). This study aimed to help me understand my teaching using the flipped
model classroom through the lens of student experiences and researcher reflection .
Yazan (2015) described Stake’s position that case study is built out of constructivism,
centers around a bounded group, and focuses on people and their views. The participants
for this study were 78 students in my three Algebra 1 courses with a subset of 12 students
selected using criteria explained in Chapter 3 to participate in interviews. My teaching
goal was to be able to maximize class time while offering students opportunities to take
ownership of their learning and to become active learners. This idea of focusing on the
group at hand is how Stake described a case study. This group was bounded by school,
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grade level, mathematics course, and teacher. The data were qualitative in nature as
students participated in interviews detailing their thoughts on how the flipped model
classroom has affected their learning and offered suggestions to make it more beneficial
for future students. As a teacher, I maintained a reflection journal describing the specific
tasks to take place and the rationale behind those decisions. As a researcher, I maintained
a classroom observation journal describing student interactions with the different tasks,
their engagement in class, their insight into the material, and their overall level of
confidence for the standards they were learning. The data were collected and analyzed,
and themes were sought to express any impacts that the new model had on my students.
Definitions
For this study, the following keywords and definitions were used:
Student Engagement/Active Engagement. The level of participation with peers
when working in collaborative groups; the level of attention individuals give to the task.
The willingness to continue to work through a challenging task and persevere to the end.
The discussion that can be observed during observations (NCTM, 2014). “How involved
or interested students appear to be in their learning” (Axelson & Flick, 2010, p.
38). Specifically, this focus is broader than student achievement (Kazemi & Drake,
2018). Active engagement is equated to intrapsychic activity in response to factors in the
environment” (Walshaw, 2004, p. 4). In other words, the students are mindfully present
in doing the thinking necessary to solve a problem. They are not mindlessly copying
notes or writing down the teacher’s solution to an exercise. Importantly, this goes beyond
participation; the students are not just taking the actions to play a game, for example.
Rather, they are taking mental actions to make sense of and solve authentic mathematical
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problems. When the word ‘engagement’ is used hereafter, it should be taken to mean
‘active engagement’.
Student Experience. “In understanding teaching in terms of student experience,
which is broader than student achievement or even student learning, and also takes into
account students’ experiences of mathematics in relation to identity, participation,
motivation, and agency (Aquirre, Mayfield-Ingram, and Martin, 2013)” (Kazemi &
Drake, 2018, p. 3).
Flipped model classroom. My definition of flipping the presentation of the direct
instruction with the practice time coincides with Cheng, Ritzhaupt, and Antonenko’s
(2018) description as “an instructional approach that reverses the traditional teaching
method” (p. 794). They clarified their definition, explaining that students would learn via
short videos at home, come to class to engage with their peers in problem–solving, and to
collaborate on the concepts presented. NCTM (2014) supports the importance of an
engaged learning environment and provides teachers with tools for implementation in
their mathematical teaching practices. More about these mathematical teaching practices
will be discussed in Chapter 2.
Problem-solving. A teaching and learning strategy that has been used in many
classrooms in a variety of ways. NCTM (2000) defined problem solving as “engaging in
a task for which the solution method is not known in advance. To find a solution, students
must draw on their knowledge, and through this process, they will often develop new
mathematical understandings” (p. 52).
Student Ownership. The goal of student ownership is for students to make
decisions that support their own learning. Sackstein (2021) shared Casel’s 2020 definition
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of these actions as, “The abilities to make caring and constructive choices about personal
behavior and social interactions across diverse situations,” (p. 82).
Assumptions
In a qualitative study that explored the experiences of 8th Grade students on a
new model of teaching, I had to assume that students would be truthful, forthcoming, and
detailed with their answers during the interviews. In Chapter 5, I detail the story of one
student who was very forthcoming with her thoughts about the flipped model and how
the study brought that to light. She described a feeling of being heard. It was necessary to
make this assumption to use the data to be able to accurately describe how students felt
about this new model of teaching and learning and to gain clarity from their position.
Scope and Delimitations
The research problem addressed focused on student experiences with the flipped
model of teaching. The Tribal Group (2022) describes experiences as, “how students
perceive interactions with your institution” (p. 1). This focus was chosen because, to
improve the implementation of a teaching method, I needed to gather information from
those whom it directly impacted. The scope of the study included students who were all
advanced mathematics students who were one year ahead of their peers. There were 42
boys and 36 girls who chose to participate although all students within these three classes
were invited. Five students declined the invitation to participate. The 78 students
participated in 12 classroom observations. Twelve students were interviewed; Criteria for
selecting those students is discussed in Chapter 3. The delimitation of the study is that it
was not possible to observe lessons every day throughout the duration of the study. To
observe lessons daily would have created more data than possible to analyze in the given
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period. Instead, the 12 lessons that were observed were designed to explicitly address the
NCTM MTPs. It was also not possible to interview each of the 78 students, so the study
was delimited with respect to the number of interview participants.
It should also be noted that the group of students under study had not experienced
a normal year of school since they were in fifth grade in elementary school on March 13,
2020. When they were in sixth grade, we were hit with the COVID-19 pandemic, and
students’ normal daily routines abruptly came to a halt. In the Fall of 2020, students’
school experience started online and did not offer a return to face-to-face until the second
quarter of that school year. Although we started the 2021-2022 school year completely in
person with high hopes of a normal school year, the pandemic has persisted, and many
students have still been affected either through illness, quarantine, personal loss, or in
other ways. It is during this time that this study was conducted.
Within the group, some students excelled; others struggled and required
remediation. The outcomes of this study could be translated to most on-level or advanced
mathematics classes within the grade level or grade band of middle school because even
with the bounds of advanced mathematics students, there are always students who excel
and those who struggle and need reinforcement or remediation.
Limitations
This study is limited in that the participants were my own Algebra 1 students.
Creswell and Poth (2018) describe this type of participant selection as “backyard
research” and caution the researcher to take the necessary steps to ensure the research
remains valid. Because I was the researcher and deeply invested in wanting this study to
succeed, I must include that this desire to succeed could have been a potential bias. To
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prevent my own biases from affecting the data, I maintained a teacher journal separate
from anything done as a researcher. To ensure that this study is valid, I used rich and
thick descriptions in my detailing of the study so that the reader could experience what
took place during the study. Any type of negative outcomes that were observed in the
student activities were also disclosed showing that both the good and the bad were
accounted for. Through data analysis of the teacher journal detailing the specifics of the
activities, the researcher observation journal on what students did during those activities,
and student interviews, themes were formed to validate the study through a triangulation
of findings. A second limitation to this study was that my school was in an affluent
suburb in a large school district. All my students had access to technology and the
internet and therefore flipping the instruction model did not impede their access to
information. This would be something future researchers would need to consider if they
decided to replicate this study.
Significance
This study is significant because it fills a gap that exists in current literature.
There is limited research on the experiences students in this grade level have learning
with the flipped model of instruction. The research was also limited with regards to what
to do during class time with students engaged in a flipped model classroom. Through this
study, I have detailed different research-based strategies that could be used in their
entirety or adapted for use in other classrooms. Including this type of teacher support was
lacking in the current research. This study also provided proof that students do learn to
thrive under the flipped model of teaching and learning and enjoy coming to class where
they are challenged. This study was important to me to better meet the needs of my
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students and better impact their learning environment. These reasons provide the rigor
suggested by Ravitch and Riggan (2017) as an important part of developing a conceptual
framework which supports the purpose and reason for the study.
Although this study focused on participants who were in an advanced
mathematics class, it would also be interesting to know if on-level or struggling
mathematics students would benefit from this model using similar teaching strategies. It
is my hope that this study will give other teachers a reason to at least investigate if
flipping instruction would benefit their students and provide them with ideas for researchbased activities as a place to start.
Summary
At the core of this study was a desire to maximize classroom instruction time to
be able to provide an engaging learning environment, and through the flipped model of
teaching, help 8th Grade Algebra 1 students to become independent learners. NCTM
(2014) emphasizes that students need to be able to reason and solve problems to
demonstrate an understanding of mathematics. To do that, I transformed my classroom
from a traditional model to a flipped model version. The flipped model classroom is
defined as an instructional strategy that switched traditional teaching methods (Cheng et
al., 2018). This study brought to light the experiences of advanced 8th Grade
mathematics students had with this different model of teaching and learning with the goal
of providing opportunities for students to take ownership and be actively engaged in
mathematical activities. Throughout this study, students shared in learning
responsibilities, were challenged through engaging learning activities, and constructed
their own knowledge through collaboration with their peers which was supported by a
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teacher and researcher constructivist worldview described by Casas (2011) as necessary
components of the learning environment. Though there have been many studies
conducted on the flipped model classroom, the next chapter will detail the literature
explored, the MTPs that were used, the theory that guided the study and explain that there
are still gaps within the literature that were addressed by this study.
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Chapter Two: Literature Review, Conceptual Framework, and Theoretical
Framework
Literature Review
Finding a model of teaching that allowed me to teach the required Algebra 1
standards, meet the needs of all learners, and give students opportunities to engage in
mathematics meant I needed to change from my traditional classroom. The flipped model
classroom was the first strategy I attempted; the purpose of this study was to reach a deep
understanding of my teaching using the flipped model classroom through the lens of
student experience and researcher reflection. The following review of literature will
discuss the findings of other studies related to active engagement and student ownership,
and the major theories that can be found in a flipped model classroom (Constructivist
Learning Theory, Active Learning Theory, and John Dewey’s Learn by Doing Theory).
Additionally, I describe research findings related to a flipped model classroom and best
teaching practices in mathematics education (NCTM, 2014) that support opportunities for
classrooms to become student-centered.
Literature Search Strategy
The initial search for literature focused on finding literature connected to the
flipped model classroom and involved using the terms: flipped model classroom, flipped
model teaching, flipped model teaching in mathematics, flipped model teaching in middle
school mathematics, flipped model teaching in algebra, flipped classroom experience and
flipped model classroom strategy. A secondary search for supporting literature on student
experiences and student ownership was conducted using the terms: student experiences,
middle school, learning environment, active engagement, student ownership, and shifting
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authority. Through these searches, I found articles that referenced other articles and
sometimes found relevant articles for the research questions that were not found using
search terms. Searches were conducted using the library’s main page super search within
the Kennesaw State University platform, including all journals and databases that are
connected within. More searches were conducted using Google Scholar with the same
search terms as listed above. The search resulted in many types of research articles,
journal publications, books, and reviews of literature; however, few were directly related
to the study I was conducting. The studies about the flipped model classroom were
focused on high school and college-level students with six of 11 studies originating in
other countries. Of the four sources that directly discussed middle school, only one was
related to eighth-grade algebra, only two of the four were focused on mathematics, and
three of them were conducted within the United States.
Of the research studies that I reviewed, many utilized either quantitative or mixed
methods approaches and focused on achievement data as a determination of the
effectiveness for the flipped classroom. My study moved beyond student achievement to
investigate the broader category of student experience (Kazemi & Drake, 2018) as a way
to understand my teaching in a flipped classroom model.. Mixed methods studies
included student interviews on their perceptions. Other literature identified during the
search focused on meta-analyses of the topic. When looking specifically for research that
addressed the effects of the flipped model classroom on 8th Grade students enrolled in
Algebra 1, the findings were bare. Even so, I was able to learn from those studies in order
to design, evaluate, and interpret my findings with the flipped model classroom.

27
To support the implementation of my flipped model classroom, I conducted a
search on effective mathematics teaching strategies that could support opportunities for
students to be actively engaged and to take ownership of their learning. The lessons were
designed to ensure that the activities that I included during class time offered
opportunities for students to engage in the mathematics and take control of their learning.
My search for literature involved using the terms: mathematics strategies, effective
mathematics strategies, engaged mathematics classroom, and effective mathematics
teaching. The searches were conducted using the library data bases within the Kennesaw
State University platform, as well as using Google Scholar. Additional literature was
located using the NCTM website.
Literature Synthesis
Through my literature search on the flipped model classroom, I found studies by
Clark (2015), Lo and Hew (2017), and Tekin and Emioglu-Sarikaya (2020) that each
focused on secondary mathematics. Clark focused on student engagement; Lo and Hew
focused on student improvement and teacher perceptions; Tekin and Emmioglu-Sarikaya
focused on student attitudes towards mathematics. Gelgoot, et al. (2020) was a mixed
methods study comparing two groups of talented youth at a summer camp. One group
learned through a traditional model and the other through the flipped model. This study
was mixed methods with similar results between the two groups. Gelgoot and colleagues
found students from both groups preferred teacher-created videos. I also found studies
that focused on flipping at the collegiate level with many of them being conducted in
other countries (Huynh & Nguyen, 2019; Ogden & Shambaugh, 2016; Sen & Hava,
2020). Huynh and Nguyen conducted a mixed methods study of undergraduate students
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enrolled in English in Vietnam. Their study focused on student perceptions of the flipped
model. Using a survey and interviews, the authors reported perceptions of the flipped
model. In this study, students reported an increase in motivation. Ogden and Shambaugh
conducted a study of implanting this flipped model over the course of a year in a college
Algebra 1 course. Through their multi case study, Ogden and Shambaugh examined the
perceptions students had of the instruction, the instructors, and the flipped model. Their
study was conducted over three iterations of the course with adaptions made after each
iteration based on student feedback. Overall, students had positive perceptions for use of
the flipped model. Sen and Hava conducted a qualitative case study of undergraduate
students enrolled in a mathematics teacher preparation course. This study explored four
categories: positive opinions, negative opinions, suggestions, and use of the flipped
model in mathematics. Overall, the findings were positive with the exception of the
category use of the flipped model in mathematics. This category had mixed findings with
some participants reporting that they would use the flipped model to teach mathematics
and others saying they felt the traditional model was better. Finally, there were also
multiple studies that were found that focused on a survey of the research (Bishop &
Verleger, 2013; Cheng et al., 2018; Deng, 2019; Lencastre et al., 2020; Talan & Batdi,
2020; Zainuddin et al., 2019). Three studies directly focused on the middle school level
(Lee, 2018; Wei et al., 2020; Winter, 2017). Only one study I examined had an Algebra 1
focus, which was with 8th Grade and a flipped model focus (Kirvan et al., 2015). Kirvan
and colleagues conducted a quasi-experimental study of seventh and 8th Grade students
enrolled in Algebra 1. The goal of their study was to determine through the use of an
experimental and control group, if the flipped model classroom yields a better conceptual
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understanding for students. Overall, the results showed that both models were successful,
but the flipped model allowed for more time for student exploration and problem solving
opportunities which led to stronger problem solvers.
Deng (2019) discovered that there was a disproportionate amount of theoretical to
experiential research on the flipped classroom. Similarly, Lencastre and colleagues
(2020) found, through their review of literature, that there was a lack of research on the
flipped model classroom for K-12 classrooms. Through Bishop and Verleger’s (2013)
previous research on the flipped model, they recommended that more research be done
that includes a clear description of in-class student activities, as they did not find that to
be clear in all studies they examined. Similarly, Zainuddin and co-authors (2019)
suggested that future research look to how adding a gaming component to the classroom
environment would affect further student growth. Through examining previous studies,
they noted that there was a positive connection to students’ learning, their participation in
class, responsibility, and interactions with their peers.
Finding a way to teach the Algebra 1 standards while reserving class time for
engaged and supportive activities for this group of learners was necessary to ensure their
success. Boaler (2002) explains “Traditional classrooms are commonly associated with
disciplinary agency, as students follow standards procedures of the discipline. ‘Reform’
classrooms, by contrast, are associated with student agency, with the idea that students
use their own ideas and methods. We see something different in our observations of
‘reform’ classrooms. Rather than a group of students wandering unproductively,
inventing methods as they go, we see a collective engaged in this ‘dance of agency’” (p.
46). Student experiences provide knowledge and are how we, as teachers, can make
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informed decisions. As stated in Chapter 1, “we learn with, from and because of others
and the more we come to take control of these interactions the more effectively we come
to learn about ourselves, others, and the world” (Gratton, 2019, p. 255).
Additional literature found using the same search criteria as presented earlier
includes studies that were not necessarily aligned in subject and/or grade band. Five
additional studies found all shared similar results that the flipped model classroom is
preferred by students as their modality of learning (Akcayir & Akcayir, 2018; Mok,
2014; Schultz, et al., 2014; Steen-Utheim & Foldnes, 2018; Zainuddin & Perera, 2019).
Both Zainuddin and Perera’s and Shultz et al.’s studies were mixed methods. Zainuddin
and Perera studied undergraduate English as a Foreign Language students in Indonesia
and reported “students were motivated by video-recorded lectures, self-regulated learning
environments, engagement in class activities and peer interaction” (p. 123). Shultz et al.
investigated high school Advanced Placement Chemistry students and found that students
here also preferred the flipped model classes. Mok reported on a teacher investigation
conducted with undergraduate programming students in Singapore. Though the
investigation, it was reported that “students were more inclined to take ownership for
their learning because the availability of the video lectures empowered them to do so” (p.
9). Steen-Utheim and Foldnes shared similar results in their study of Norwegian business
students as students took more ownership for their learning by taking time outside of
class to prepare for daily lessons. The last piece of literature reviewed was a systematic
review of literature. Akcayir and Akcayir (2018) reviewed literature on the benefits and
drawbacks of using a flipped model classroom. Through their synthesis of studies, they
found that the benefits were reported as student engagement, student ownership, and
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efficient use of class time. The drawbacks reported included students being resistant to a
different way of learning, not following through with notes, and the time required by
teachers to implement this model of teaching and learning. The lack of research studies
focusing on the experiences of 8th Grade students enrolled in a flipped model Algebra 1
course combined with the lack of specific descriptions of in-class activities is a
substantial reason the present study was necessary.
Conceptual Framework
In this section, I explain a brief history of the flipped model classroom. Also
important to my conceptual framework are the mathematical practices and strategies that
were used to support the new teaching and learning model. Finally, the conceptual
framework will also detail the benefits and drawbacks to student learning that the
literature discussed.
The Flipped Model Classroom
As described in Chapter 1, the flipped model classroom was an accidental
discovery made by high school teachers Jonathan Bergmann and Aaron Sams (2007) in
the early 2000s as an attempt to find ways to facilitate the learning of students who were
missing class due to sports or illness. They started making their lessons into videos and
posting them online for students to access when they were out. This allowed students to
stay caught up with the material they were missing and prevented Bergmann and Sams
from spending so much time outside of class reteaching what was already taught during
class. Soon after, they realized that other students from their classes were also watching
the videos to help when they struggled or to review for assessments. Bergmann and Sams
decided that they would completely change the way they had always traditionally done
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class, and, the following year, they began flipping instruction, so students watched videos
for homework and did labs, classroom activities, and worked in small groups during class
time. Most importantly, “we found that we had more time for both the labs and the
problem work time. In fact, for the first time in either of our careers, we ran out of things
for the students to do” (Bergmann & Sams, 2007, p. 5). The National Research Council
(2001) suggests that teachers should challenge their students with interactive, high-level
activities that require interactions to engage and motivate learners, but those types of
lessons require additional classroom time. Bergmann and Sams showed that time could
be saved for these interactive activities by flipping the traditional classwork and
homework roles. Other researchers have also similarly defined the flipped model
classroom by describing the switching of the direct instruction role, students accessing
notes via a video posted online, and students having an opportunity to work in
collaboration groups during class time to further explore and understand the material
(Bishop & Verleger, 2013; Deng, 2019).
Flexible Learning Environment
As a result of shifting the time for direct instruction, “the flipped classroom
actually represents an expansion of the curriculum, rather than a mere rearrangement of
activities” (Bishop & Verleger, 2013, p. 4). Due to this shift, teachers need to rethink
their use of class time if they want to engage their students. The flipped classroom is not
a complete switch of classwork and homework roles because traditional homework was
more likely to be a worksheet or independent practice. Flexible learning allows students
opportunities to work in groups (Clark, 2015). Huynh and Nguyen (2019) reported that
the flipped classroom offers the flexibility to help individual students. Clark (2015) found
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that the flexible learning environment allows teachers to better differentiate instruction
and meet the needs of all their students. The flexible class time allows teachers to do
more activities and engage students in discussion (Casas, 2011). Reeves (2021) and Tekin
and Emmioglu-Sarikaya (2020) explained that the traditional classroom limits the amount
of time that teachers have available to teach and help students, especially those with
greater needs due to learning gaps. Teachers should take time to explore students’
thought processes, as these are often different from the teacher’s and can provide
meaningful insight. By giving students opportunities to express how they are solving
problems, they are reflecting on their own learning (Jacobs & Spangler, 2017).
Student Experiences with a Flipped Classroom
Student experiences with a flipped model classroom represent an important lens
through which I can understand my teaching practice. Kazemi and Drake (2018) said
“We are interested in understanding teaching in terms of student experience, which is
broader than student achievement or even student learning, and also takes into account
students’ experiences of mathematics in relation to … participation, motivation, and
agency (Aguirre, Mayfield-Ingram, and Martin, 2013)” (p. 3). Through learning about
student experiences in our classrooms, we (teachers) can better meet the needs of our
students. Stratton and colleagues (2019) reported findings in a quasi-experimental study
of middle school science students “a majority of students in the flipped classroom
indicated that they benefited from the teaching model” (p. 138). Similarly, Bursa and
Kose (2020) reported a mixed methods study of 5th grade social studies students and
found that the flipped model design positively impacted academic achievement and
students favored video instruction assigned outside of class. Clark (2015) learned through
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a mixed-methods study of Algebra 1 students that felt the flipped classroom model was a
better use of instructional time and that video notes were more effective than those given
during class. Though a quasi-experimental study of high school mathematics students,
Tekin and Emmioglu-Sarikaya (2020) learned that more students in the flipped classroom
group had a positive attitude towards mathematics than those in the traditional group.
Ogden and Shambaugh (2016) said, “Students mentioned that the personal interaction
with the teacher and other students positively impacted their learning” (p. 68).
Sengupta-Irving (2016) stressed that “Teaching should provide students a chance
to discover and pursue meaningful learning opportunities that reveal their ingenuity and
individuality” (p. 210). During a summer intervention that was offered to struggling
mathematics students, Sengupta-Irving noted that students had a positive experience with
learning because the environment was positive and engaging. One student shared “I think
we learn more [in summer] cause like in [regular school] class, they force us to learn but
here we have a choice of what we want to do. They give us a variety of games” (p. 215).
Kazemi and Drake (2018) emphasized that we would not necessarily gain these insights
through teaching, but through the lens of research we are afforded this information.
Active Engagement with a Flipped Classroom
Another goal for a successful flipped model classroom is for students to be
actively engaged during class time. Boaler (2002) explained that “Knowledge and
practices are intricately related and that studies of learning need to go beyond knowledge
to consider the practices in which students engage and in which they need to engage in
the future (Boaler, 1999)” (p. 43). Boaler further demonstrated through a study of AP
mathematics courses that students preferred to actively engage in mathematics practices
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rather than simply receive knowledge. Through a repetitive study of college Algebra
courses, Ogden and Shambaugh (2016) determined that expectations of a positive culture
must be put into place by ensuring that students are comfortable asking questions, that
students are offered an environment in which to collaborate, and wherein students are
encouraged to work together to solve problems. Stratton and colleagues (2019) learned
through their study that the flipped model classroom resulted in an increase of student
engagement. Lee (2018) conducted a qualitative study of teacher and student perceptions
of the flipped model classroom in South Korea. Results of this study showed a positive
increase in active learning and as well as an increase of teaching and learning satisfaction
among the participants. Clark’s (2015) mixed-methods study did not show any significant
differences in achievement between the flipped and traditional models, but the qualitative
data showed an increase in participation and active engagement through lessons and
activities used with the flipped model group.
Student Ownership within a Flipped Classroom
Another goal of using a flipped model classroom, is to provide students with
opportunities to take ownership of their learning both in and outside of class (Akcayir &
Akcayir, 2018). Through this flipped model environment, students must take
responsibility for watching the instructional videos and taking notes on their own outside
of class and then be prepared to explore those concepts during class. Sengupta-Irving
(2016) explained, “Authority is intimately related to agency: students play an active part
in defining, addressing, and resolving problems because they have the authority as
authors and producers (not simply consumers) of knowledge (Lampert, 190; Lehrer,
Carpenter, Schauble, & Putz, 2000; Magnusson & Palincsar, 1995)” (p. 211). She
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explained that students develop a sense of ownership when they are provided
opportunities to make decisions and to be actively involved in class. Winter’s (2017)
findings from his quantitative study of 6th grade social studies students showed that the
flexibility of the flipped classroom allowed the teacher to have time to work with students
to create good habits and help them learn how to engage in the learning process
independently. Bursa and Kose’s (2020) results indicated the flipped classroom raised
responsibility both in daily life activities as well as educational activities. Clark (2015)
explained in his study that the shared responsibilities during collaboration periods and
hands-on learning opportunities increased and, “solid teamwork skills helped them find
success in other core classes” (p. 107). Finally, Stratton and colleagues quasiexperimental study results indicated that “large percentages also felt that they learned
more and were more motivated to learn” (p. 138).
Another factor to consider with student ownership are the expectations being
placed on them outside of class. With the flipped model classroom as I have defined it,
students are assigned instructional videos that are paired with graphic organizers to
complete multiple times per week. Something to consider is whether or not the length of
an in-person lecture should be the same as a notes video for homework. Bunce and
colleagues (2010) conducted a study of university students to investigate how long a
lecture could be before students lost interest. They learned that students did not pay
continuous attention to any lecture for 10-20 minutes. Their attention would come and go
during the lesson. The question with this information is how does it relate to a video that
students can pause and replay as often as needed? Bradbury (2016) suggested that
students be interactive within any lecture to increase student active engagement and
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maintain attention span. According to Belt and Lowenthal (2021) “Educators and
researchers alike are interested in the optimal length of asynchronous video lectures.
Although research has shown that shorter video lectures influence student performance,
the ideal length is unclear” (p. 416). Belt and Lowenthal learned through their research
that video lectures ranged from as short as one minute up to 50 minutes. Shorter videos
are those that are under 10 minutes and students preferred the shorter length to the longer
videos. They emphasized that “academic debate ensues about the ideal length of
educational videos” (p. 416). Khan (2012) began making and posting teaching videos
online at YouTube. He had to follow the requirements set forth by the online channel
which had a maximum time of 10 minutes, therefore his lessons were all 10 minutes or
less. However, Khan clarified this timeframe by saying “well-credentialed education
theorists had long before determined that ten to eighteen minutes was about the limit of
students’ attention spans” (p. 28). He explained that this time frame for videos came from
studies on student attention span finding that “students attention maxed out at around ten
or fifteen minutes” (p. 30). Belt and Lowenthal pointed out that with the ability to pause,
play and replay videos, students are able to grasp what they have missed when their
attention span wanes.
Suggestions for a Successful Flipped Classroom
The literature demonstrates that when teachers spend the time necessary to
structure the class activities—what replaces the traditional direct instruction during faceto-face sessions—they will have more overall success (Ogden & Shambaugh, 2016).
Hosler (2016) shared several teaching strategies to create an effective flipped model
classroom. She suggests finding ways to offer incentives to students who watch the
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instructional videos to extrinsically motivate students. She also reiterated the importance
of frequent formative assessments with quick and complete feedback, so that students can
learn from mistakes and grow in their understanding. Hosler explained that, when first
switching to a flipped model classroom, it is beneficial to limit the amount and types of
technology that students need to access to those that are simple to navigate until students
are comfortable and thriving under the new system. Finally, she stated that it is
particularly important to make connections to the instruction that was being provided
outside of class directly to what was being done in class, so that students see the purpose
and value of both sides of the flipped model. In addition to research on the flipped model
classroom, I also reviewed literature on effective mathematics teaching.
The purpose of this research study was to reach a deep understanding of my
teaching using the flipped model classroom through the lens of students experiences and
researcher reflection. This study was driven by the questions:
1. What was the nature of the implementation of a flipped model in my Algebra 1
classroom?
2. How did students experience my implementation of a flipped model in an 8th
Grade Algebra class?
3. How did my implementation of the flipped model classroom provide
opportunities for students’ active engagement and to take ownership of their
learning?
These three questions are connected and supported through a student-centered
learning environment. Roehl, Reddy, and Shannon (2013) explained:
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If the goal of teaching is to engender understanding, educators must move from
rote memorization of knowledge and facts, known as “surface learning,” toward “deep
learning,” where understanding is developed through “active and constructive processes”
(Ritchhart et al., 2011, p. 7). To achieve this objective, educators must shift from a
teaching-centered paradigm toward a learner-centered paradigm (p. 45).
Akcayir and Akcayir (2018) shared this belief and also explained that students
have more opportunities to actively engage in and take ownership of their own learning
via a student-centered environment with activities designed to foster growth. Through
their study, Akcayir and Akcayir found that “it may be better to focus on carefully
selecting in-class instruction methods and designing better active learning strategies” (p.
338). Additionally, they shared “Active learning has long been considered a more
effective teaching strategy than the traditional lecture approach (Jonassen, 1995).
According to Jensen et al. (2015), active learning during in-class activities is the main
contribution of the flipped model and might be the most influential element for positive
learning outcomes” (p. 341). For this reason, it was necessary for my flipped model to
implement elements from the MTPs (2014) to ensure that students had opportunities to
experience an active learning environment as well as experience taking ownership for
their learning. Finally, through the use of a flipped model classroom, Gonzalez-Gomez
and colleagues (2016) shared that students felt they had gained more ownership for their
learning via engaging activities during class and have access to watch and re-watch
videos outside of the class to support their own needs.
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Benefits and Drawbacks of the Flipped Model Classroom
There is a great deal of consensus in the reported benefits of the flipped model
classroom. An ability to have access to the lesson to watch, pause, and self-pace is
stressed in several studies (Bergmann & Sams, 2007; Bursa & Kose, 2020; Clark, 2015).
Akcayir and Akcayir (2018) shared in their study that “students mainly focus on videos
rather than text readings during out-of-class study. Another reason for using video
lectures is that they allow students to take advantage of the pause, rewind, and fastforward features (Battaglia & Kaya, 2015)” (p. 342). Another benefit noted is an increase
in student responsibility, student use of appropriate time management, and overall selfefficacy (Bergmann & Sams, 2007; Bursa & Kose, 2020; Huynh & Nguyen, 2019; Lo &
Hew, 2017; Mendel, 2014; Tekin & Emmioglu-Sarikaya, 2020; Zainuddin et al., 2019).
Teachers report that the flipped model classroom benefited students who were absent or
struggling with concepts (Bergmann & Sams, 2007; Gough et al., 2017). The availability
of class time for remediation, to work in small groups or individually with students, to be
able to process and reflect on the material, as well as be able to participate in different
activities was also shown to be beneficial to students and teachers (Bergmann & Sams,
2007; Cheng et al., 2018; Gough et al., 2017; Mendel, 2014; Tekin & EmmiogluSarikaya, 2020; Walters, 2014).
Drawbacks to the flipped model classroom start with student access to
technology. Some students have trouble accessing appropriate devices to watch video
lessons (Gough et al., 2017; Sen & Hava, 2020; Talan & Batdi, 2020). Another drawback
is the amount of time teachers are required to put in on the front end to prepare videos
and classroom activities. Teachers need to be willing to seek professional learning
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opportunities on effective practices and may need to learn innovative technologies to be
able to successfully switch to a flipped model (The Flipped Classroom: A CTE White
Paper, 2015; Unal & Unal, 2017; Wells & Holland, 2016). Both Roehl and colleagues
(2013) and Akcayir and Akcayier (2018) explained that the first year of implementing a
flipped model classroom can take teachers an extra two hours for each topic to prepare
materials needed for in class activities as well as homework videos. However, after the
videos have been created, subsequent years will no longer have the additional task of
creating videos unless they need to be remade. Some students struggle to adjust to the
new model, fail to watch the instructional videos leaving them unprepared for class, and
others watch the videos but forget to ask their questions upon arriving in class as they
dislike having to wait to get clarity on a lesson (Mendel, 2014; Talan & Batdi, 2020; The
Flipped Classroom: A CTE White Paper, 2015; Unal & Unal, 2017).
Theoretical Frameworks
The flipped model classroom allows for a natural connection to the worldview of
constructivism. Casas (2011) explains that teachers with a constructivist worldview offer
challenging learning environments, shared learning responsibilities, try to use multiple
representations when sharing content, and hold that knowledge can be gained through a
student-centered classroom. The National Research Council (2001) also emphasizes that
high-quality instruction requires teachers to implement challenging, thought-provoking,
collaborative activities and that a teacher’s expectations can affect student motivation.
Bishop and Verleger (2013) explain that the flipped classroom “represents a unique
combination of learning theories” (p. 1) that are based in constructivism. These theories
include Constructivist Learning Theory (Casas, 2011; Huynh & Nguyen, 2019; Jonassen
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& Rohrer-Murphy, 1999), motivation theory (Casas, 2011; Williams & Ivey, 2001;
Winter, 2018), John Dewey’s Learn by Doing (Bursa & Kose, 2020; Casas, 2011;
Miettinen, 2000; Williams, 2017), and Active Learning Theory (Cheng et al., 2018;
Clark, 2015; Gough et al., 2017; Jonassen & Rohrer-Murphy, 1999; Musallam, 2014;
Smith, 2018).
Effective Teaching Strategies in Mathematics Instruction
The present study focused on students’ experiences with the flipped model
classroom as a lens to investigate my implementation of the model. The first research
question focused on my particular implementation of the flipped model classroom. Prior
literature did not focus on the nature of the in-class activities and pedagogies used during
face-to-face instruction, which was an important feature of my study. I turned to the
mathematics education literature on research-based Mathematics Teaching Practices
(MTPs) to develop in-class activities for my students and to reflect on my teaching. I also
focused on providing students opportunities to be actively engaged and to take ownership
for their learning. Through the use of the MTPs, class instruction switched from teacher
centered to student driven, offering opportunities for students to engage in the
mathematics. The eight MTPs are detailed below (and in Appendix A) with six of them
selected as a focus for the implementation of my flipped model classroom.
Establish Mathematics Goals to Focus Learning
Smith and Stein (1998) asked a group of teachers to work together to classify
different tasks into four cognitive demand levels (NCTM, 2014, p. 18) and found that
there were many similar beliefs at the two extremes, but often there was disagreement on
tasks in the middle or between the two bottom or two higher categories. To help teachers
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refine their choices, they provided the chart shown in Figure 2 that describes each of the
four levels of cognitive demand for mathematical tasks.
Figure 2 Levels of Demand

Note. Smith & Stein, 1998, p. 348
With the help of the chart in Figure 2, Stein, Smith, Henningsen, and Silver
(2009) explained that, before selecting a task, it is essential for the teacher to determine
the student learning goal. For example, if the goal is for students to be able use basic
memorized formulas on numerous alike problems, a lower level of task is necessary to
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facilitate that goal. If the goal is for students to work in collaboration, be able to share
strategies, test out ideas of how to begin to solve a problem, and then be able to explain
reasoning, that requires a higher-level task. Teachers must think carefully before
selecting a task to ensure that they are meeting the cognitive demand level that they are
trying to reach. Boston and Smith (2009) express that “students will become skilled at
what they have an opportunity to actually do in mathematics class” (p. 121). Using high
cognitive demand tasks alone will not always or effectively lead to student active
engagement and learning; it must be done in an environment that supports student
learning, allows various entry points into a problem for different learner needs, and
encourages varied problem-solving strategies that allow students to explain how they
reason through a problem.
Implement Tasks That Promote Reasoning and Problem Solving
For any lesson to be effective, the teacher must ensure that it captures the essence
of the goal in mind and fosters an environment that allows students to be productive and
learn. Specifically, “the tasks a teacher selects must encourage thinking, reasoning, and
problem solving; have multiple pathways; and allow students to decide which
representation to use” (Boston et al., 2017, p. 29). Having multiple pathways means that
teachers must also be sure that each student can find a way to enter the problem with the
information they bring to the table. The more places that a student has opportunities to
contribute to the conversation, the more confidence they will have in their mathematics.
One way for a classroom to be equitable is for all students to be able to access and engage
in problems. “Specific types of rigorous tasks have been identified as especially effective
in providing equitable and accessible mathematics learning opportunities. First, tasks
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considered as “low threshold, high ceiling” (McClure 2011) allow multiple points of
access (low threshold) and can be explored or extended in multiple ways (high ceiling)”
(Boston et al., 2017, pgs. 45-46).
To promote a true problem-solving experience, tasks should have multiple access
points, but it should not be something that can be solved using a single, simple formula;
instead, it should require thinking, planning, trouble shooting, and discussion among a
group of students. For example, each year, I begin my unit on exponential functions by
giving students a task about zombies and how a sleeper cell grows. I do not use any
vocabulary specific to exponential growth or decay; instead, I use vocabulary that they
already have access to and include situations that they can replicate and use their
knowledge of patterns and logic. The task is a long-term event that allows students to be
able to make changes and adjustments as they learn throughout the unit, but, initially,
they are relying on trial and error to make sense of what is happening in the problem.
The task I described is similar in nature to the task described by Boston et al.
(2017) on “paying it forward” wherein students were given a problem that involved
exponential growth to solve, but the problem was presented in a way that did not rely on
a simple formula. Some students were able to draw pictures, others used diagrams, and
students made connections through discussion with their peers and the teacher.
Boston et al. (2017) made note of three key factors when selecting what work
students should use for problem-solving. First, they said that tasks that have multiple low
entry points, but can be extended for rigorous thinking and challenges, which will allow
students access to work while not stifling learning. Second, they said “tasks that are
culturally relevant or that promote learning mathematics for social justice have been
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shown to increase students’ engagement and motivation in mathematics” (p. 46). Third,
allowing students to collaborate fosters community and allows students a voice in the
process. Students learn from each other, and, when accountability is included in the task,
students are more likely to participate and help each other.
Use and Connect Mathematical Representations
This is the practice of teaching concepts in multiple ways and allowing students
the opportunity to see a quantity, data set, or mathematical topic represented in numerous
ways, which allows students to access the material from multiple entry points. NCTM
(2014) explained “that students view representations as tools they can use to help them
solve problems, rather than as an end in themselves” (p. 26). Although this mathematical
teaching practice is a valuable and important strategy, it was not part of the focus of this
study because it was not a part of the design of all the activities used for the study.
Facilitate Meaningful Mathematical Discourse
As mentioned, a primary purpose of the flipped model classroom is to restructure
class time to allow time for critical discussions, to offer students extra support, and help
students learn to become independent thinkers and doers. NCTM explained, “Effective
teaching of mathematics facilitates discourse among students to build shared
understanding of mathematical ideas by analyzing and comparing student approaches and
arguments” (p. 10). Boston et al. (2017) described the importance of discourse within the
classroom. They characterized discourse as a necessary conversation wherein students
can state what they believe to be correct and can receive feedback from their peers. In a
classroom example they shared, a teacher used a rate of change comparison lesson to
encourage her students to think critically. Throughout the lesson, the teacher refrained
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from using any judgement but instead encouraged students to form their own opinions
first, independent of one another, and then allowed students to choose a side of the
argument presented. Students were either to agree or disagree with the information being
presented by another student. Each time a student offered their perspective, the teacher
asked “why,” helping the student to think critically but doing so without taking the actual
thought process away from the student. While investigating this problem, students were
engaged in thoughtful discourse. They were allowed to agree or disagree with others, as
long as they were able to say why they did so.
Boston et al. (2017) explained that student discourse is not a random event, but,
instead, it required planning on the part of the teacher. For effective discourse to occur,
the teacher had to select a task that allowed discussion to naturally occur, anticipate how
students might approach the problem, and ask questions that would spark students to
think while not giving them the steps or the answers.
Pose Purposeful Questions
Boston et al. (2017) posited that the types of questions teachers ask can foster
student thinking and learning or stifle it. “Questions are the only tool teachers have to
determine what students know and understand about mathematics” (Boston et al., 2017,
p. 71). They emphasize, through their examples, that teachers should focus on openended questions that allow students to expand on their thinking. According to Sanchez
(2013), open-ended questions are “questions that can be solved or explained in a variety
of ways, that focus on conceptual aspects of mathematics, and that have the potential to
expose students’ understanding and misconceptions” (p. 206). If a student’s answer is not
going in the right direction, the teacher can redirect by asking if anyone has another
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answer to share or if someone else can elaborate on their ideas. For students to have the
opportunity to learn, it is important that teachers not lead students to the answer but
instead offer questions that help them think and lead students back to what information
they have or know and to restart. Two types of questions described by NCTM (2014) are
funneling and focusing. Funneling leads students from the question to the answer without
the opportunity to express what they know or do not know. Focusing allows the student
to think through the question and affords them the opportunity to think about what they
know and to be allowed to make their own connections. Questions that follow a funneling
pattern would be questions such as “what does the box plot tell us about the variability of
the data?” or “What does each part of the box plot stand for?” (NCTM, 2014, p. 39). A
focusing question would be less leading and help students focus on big ideas such as,
“what about the graph makes you say that” or “is there anything else you notice?”
(NCTM, 2014, p. 39).
Students often struggle with understanding how to approach quadratic word
problems. As a teacher, I can take two approaches to help students work their way
through their struggles. First, I can use funneling questions by asking what they know
about the problem, navigating the focus in the direction that I think is best to solve the
problem and not allowing other ideas to come into play. That is done through using
guided follow-up questions. Students will arrive at the answer, but with less
understanding than desired. However, I could also approach assisting students using
focusing questions. In this way, students are open to sharing their ideas and strategies and
applying what knowledge they have to solve the problem. Follow-up questions are
helpful but do not remove the learning opportunity from the student. Although students
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often prefer to have questions funneled for them, others would prefer focused questions.
In general, focusing questions allow students the opportunities to make connections with
less support than funneling questions.
When teachers choose questions carefully, it is more likely that students can
express their own understanding and learn from their peers. “In effective teaching,
teachers use a variety of question types to assess and gather evidence of student thinking,
including questions that gather information, probe understanding, make the mathematics
visible, and ask students to reflect on and justify their reasoning” (NCTM, 2014, p. 41).
This variety also allows students to make stronger connections with the concepts. One
goal of using purposeful questions is for students to be able to think about what they
know and make connections among concepts. Teachers use a variety of questions to help
students reflect on their own knowledge and to explain in their own words. Although
these questions should be intentional, they are still very general as the goal is not to
funnel their thinking but instead to give students the time and opportunity to explore their
own understanding. A few examples of questions that are often used in my classroom
include: How did you solve the problem and why did you choose that method? Can you
give me some more information about that? How is your solution connected to the
problem? What is something that you know about the problem?
Build Procedural Fluency from Conceptual Understanding
“Being fluent means that students are able to choose flexibly among methods and
strategies to solve contextual and mathematical problems, they understand and are able to
explain their approaches, and they are able to produce accurate answers efficiently”
(NCTM, 2014, p. 42). For students to build fluency, they need to be provided with rich
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tasks that force students to put together concepts they have learned over time. It is
through these opportunities that students learn to be fluent in mathematics. This teaching
practice is fundamental to a student’s success in mathematics as skills build on each other
and students must rely on previously learned concepts to be able to learn new concepts.
In my flipped model classroom, students learn the basic skills for concepts from
the videos and during class they are challenged to make connections to previously
learned skills through working with peers and engaging in collaborative work. For
example, students in Algebra 1 learn how to multiply polynomials before they learn how
to solve quadratic equations. Once they also learn how to solve quadratic equations, I
challenge them with finding the side lengths to given rectangles and triangles by giving
them expressions to represent the side lengths and the area. Although students could use
guess and check to figure out what the side lengths are, if those lengths are not integer
values, having a skill set with which to connect multiplying polynomials with solving
quadratics is essential to success and students who have fluency in each isolated skill can
apply those skills to show an overall conceptual understanding.
Support Productive Struggle in Learning Mathematics
Another mathematical practice that is used in my flipped model classroom is
allowing students to experience productive struggle. NCTM (2014) explains that the
“effective teaching of mathematics consistently provides students, individually and
collectively, with opportunities and supports to engage in productive struggle as they
grapple with mathematical ideas and relationships” (p. 10). Smith (2018) emphasizes that
letting students experience productive struggle was another valuable teaching strategy
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that would help students learn to work through a problem collectively, allowing them to
gain confidence along the way.
Boston and co-authors (2017) share an example of a teacher who supported his
students throughout class, while still allowing them to struggle. Throughout the class
period, students worked in small groups trying to find a way to algebraically represent a
series of diagrams. With each group that the teacher visited, he checked in to ask where
they were and what did they know. As students struggled to immediately reach a
definitive answer, the teacher would ask a student to explain his or her thinking and
would then ask another group member to interpret what was said. This allowed students
to validate each other when on the right track to solving a problem, as well as open the
group to new ideas in the form of questioning. The teacher spent time with each group,
never gave an answer, but always helped students produce a strategy to move forward.
Productive struggle is a powerful tool that can be uncomfortable to a middle school
student, especially those in an advanced mathematics class. Advanced students have
become accustomed to always knowing the right answer, so they are not necessarily used
to struggling. Supporting them and making them feel safe as they struggle is an important
teaching practice.
Elicit and Use Evidence of Student Thinking
Another mathematical teaching practice is, “Effective teaching of mathematics
uses evidence of student thinking to assess progress toward mathematical understanding
and to adjust instruction continually in ways that support and extend learning” (NCTM,
2014. P. 10). Teachers can use evidence of student thinking in a variety of ways to impact
their instruction. This practice is closely tied to establishing mathematical goals and
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selecting tasks that promote reasoning and problem solving. The teacher should keep the
mathematical goals in mind as she works with students, and listen carefully for student
thinking that can move the group and/or class forward mathematically. Using highlydemanding tasks that promote reasoning and problem solving will require students to
verbalize their thinking to peers and will give teachers the opportunities to listen to that
thinking. Often during class, I have students answer questions on individual whiteboards.
This allows me the opportunity to pose different questions to the class and assess student
responses and then adjust my questions based on what students are thinking. When
students show they do not understand a concept, I can address the misunderstanding and
quickly pose more questions and reassess their thinking.
Using evidence of student thinking allows the teacher to also increase the level of
cognitive demand which Smith and Stein defined as (1998) as the level or amount of
thinking that students need to use to solve a problem. Smith and Stein (1998) divided the
cognitive demand of mathematical tasks into four categories:
1. memorization
2. procedures without connections to concepts or meaning
3. procedures with connections to concepts and meaning
4. doing mathematics (p. 345).
Tasks that require students to recall basic information or use basic algorithms that have
been memorized require less cognitive demand from students than those tasks that require
students to combine skills without being given a series of steps to follow or ask students
to solve problems that allow connections among mathematical concepts to be discovered
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by the student. An example of a low-level cognitive demand task for an 8th Grader
enrolled in Algebra 1 is shown in Figure 3.
Figure 3
Classroom Example 1

For students to solve this problem, they needed the prior knowledge of finding the area of
a rectangle, and they need to be able to multiply binomials. Presenting students with this
problem was not vastly different than giving them (4x+6)(2x+3) and did not elicit the
student thinking necessary for the teacher to challenge them. Students still practiced basic
polynomial multiplication without making connections or thinking about what they must
do.
An example of a higher cognitive demand task for the same group of students is
shown in Figure 4:
Figure 4
Classroom Example 2
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This problem offered more of a challenge for students. Students needed to determine
what steps might be necessary to find the area of only the walkway around the center
garden. Students found calculating the area of the garden to be simple but then they were
challenged to determine the dimensions of the large area when the walkway is included.
Students may or may not see that the walkway is on both sides of the garden on each
dimension. After student thinking, a few prompts or strategic questions by the teacher,
and reasoning through the problem to find the area of the walkway and garden combined,
students may understand how to take the entire garden area out of the whole. This may be
a procedural mistake, but it is one that can lead to a greater understanding of what
grouping symbols mean in mathematics and why we use them.
Constructivist Learning Theory
The Constructivist Learning Theory originated in the teachings of many different
researchers but two who played a vital role that translates to the flipped-model classroom
were Vygotsky and Piaget (Bada, 2015; Amineh & Asl, 2015). Both Piaget and Vygotsky
were instrumental in the development of Constructivist Learning Theory, both believing
that knowledge is constructed by learners through experiences in the world around them
(Vanhorn et al., 2019). Piaget believed that learning happens when students engage with
objects around them and make connections to previous knowledge (Vanhorn, et. al).
Piaget also believed that students understand information through different ages and
stages and that learning requires active construction rather than being a passive
occurrence (Amineh & Asl). Vanhorn and colleagues shared from Piaget’s work the four
principles that Piaget held important to student learning:1) for knowledge to be
meaningful, students had to construct it themselves; 2) students need physical materials
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for beneficial experiences; 3) classes must be both individual and small group focused for
best results; and 4) cooperative learning must play a role.
Although Vygotsky shared the constructivist viewpoint, he believed that learning
occurred through language and social interaction (Amineh & Asl, 2015). Whereas Piaget
began with the individual moving to the social learning, Vygotsky started with the social
learning and moved from group learning to that of the individual (Vanhorn, et. al, 2019).
Vygotsky also believed learning to be a social process with language as an important part
and that students move fluidly through zones or phases of development without defined
limits (Vanhorn, et. al.). These zones are referred to as “the zone of proximal
development” (Vygotsky, 1978, p. 33) and defined as “the distance between the actual
development level as determined by independent problem solving and the level of
potential development as determined through problem solving under adult guidance or in
collaboration with more capable peers” (Vygotsky, 1978, p 33). Another belief Vygotsky
held was that learning is focused on what is coming next, what students can almost
complete now but will be successful at soon.
Amineh and Asl (2015) describe constructivism as “the assimilation of both
behavioralist and cognitive ideals” (p. 9) and suggest that the teacher must think about
the specific needs of the student and their current knowledge as they begin to use what
students already know to learn more. With the focus of this study on the flipped model
classroom and the use of classroom time as a place for constructing knowledge,
Vygotsky’s view of learning through engagement with others is most applicable as
Constructivist Learning Theory poses that active engagement leads to learning, not the
other way (Vanhorn, et al, 2019). Students must learn how to navigate through new
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situations using prior knowledge while learning from others (Amineh & Asl). The
Constructivist Learning Theory was described as an approach that is student centered
wherein teachers facilitate while students are the active participants in the constructing of
knowledge. The focus for students to Learn by Doing is to interact with others to problem
solve and collaborate aligning with the aims of class time for the flipped model classroom
(Casas, 2011; Huynh & Nguyen, 2019).
Another consideration for this learning theory model is to provide students with
scaffolding and offer a problem-solving space where students are free to discuss,
challenge one another, and learn from their mistakes (Jonassen & Rohrer-Murphy, 1999).
Casas (2011), as well as Savery and Duffy (1995), further explain that the Constructivist
Learning Theory is designed to help students use their own perceptions to make meaning,
and to take ownership of their own learning. Xu and Shi (2018) said that the “Flipped
classroom reaching is the right embodiment of the Constructivist Learning Theory. In
other words, the Constructivist Learning Theory can be practically applied to the flipped
classroom teaching” (p. 884). Through the flipped model classroom, students are actively
constructing meaning beginning with watching instructional videos at home and engaging
in meaningful activities in class to help students make connections in a social
environment (Xu & Shi, 2018).
Wilson (2012) synthesized the writings of Dunlap and Grabinger (1996), Merrill
(1991), Savery and Duffy (1996), and Wilson, Teslow, and Jouchoux (1993) on the basic
tenets of Constructivist Learning Theory that can be applied to the classroom:
•

Learning is an active process of meaning-making gained in and through
our experience and interactions with the world
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•

Learning opportunities arise as people encounter cognitive conflict,
challenge, or puzzlement, and through naturally occurring as well as
planned problem-solving activities

•

Learning is a social activity involving collaboration, negotiation, and
participation in authentic practices of communities

•

Where possible, reflection, assessment, and feedback should be embedded
“naturally” within learning activities

•

Learners should take primary responsibility for their learning and “own”
the process as far as possible
(p. 1)

These ideas coincide with a classroom wherein students are building their own
knowledge through interacting with their peers, challenging their own thinking, and using
prior knowledge to propel them forward. Amineh and Asl (2015) also discussed in their
writing that constructivist learning requires students to take ownership of their own
learning. The goal of the flipped model classroom is for students to learn through
experiences, and this is in line with the Constructivist Learning Theory approach and
therefore an appropriate theory to support this study.
Active Learning Theory
The second theory presented in support of the flipped model classroom is Active
Learning Theory. Active Learning Theory was developed in the early twentieth century
by Maria Montessori (Vanhorn, et. al., 2019). Montessori was a Swiss scientist, an
educational expert, believed that learning required activity and experiences, and that the
role of a teacher was to be a facilitator. Kane (2004) explained that Active Learning
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Theory is difficult to define but instead gave a four-part description: a) “seek to
encourage independent, critical thinking in learners” (p. 277); b) “encourage learners to
take responsibility for what they learn” (p. 277); c) involve learners in a variety of tasks;
and d) teacher should facilitate the learning to help students think deeper. These four
descriptors help to capture the goal of an active learning classroom. Vanhorn and
colleagues shared that the best way to learn new skills is through active engagement
which is in line with the ideals shared by Kane.
Active Learning Theory is a shift from a teacher-focused classroom to that of a
student-centered environment where students are engaged in meaningful activities that
include problem solving and collaboration with their peers and not working in isolation
(Casas, 2011; Cheng et al., 2018; Jonassen & Rohrer-Murphy, 1999; Musallam, 2014). In
a mixed methods study conducted by Clark (2015), students reported that an active
learning environment increased their willingness to participate in class and changed their
behaviors from passive to an active learner. Playing games in the classroom is another
example of engaging students that promotes critical thinking as Sharp said, “Regardless
of the game selected, each can be used to teach important lessons including problemsolving, abstract decision making, flexible planning, consequences, creativity, thinking
logically, and efficiently” (Sharp, 2012, p. 45). Games help to promote critical thinking
skills, engage students in problem-solving as well as competitive play, and encourage
students to share ideas. Vanhorn and colleagues (2019) shared that Active Learning
Theory is critical to current education and that it is a method for preventing passive
learning and instead focus on opportunities for active learning to truly engage students
and instead, focus on opportunities for active learning to truly engage students.
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The NCTM (2014) positions on student learning and engagement is well-aligned
with Active Learning Theory. For example, they state:
“Learners should have experiences that enable them to –
•

engage with challenging tasks that involve active meaning making and
support meaningful learning,

•

connect new learning with prior knowledge and informal reasoning and, in
the process, address preconceptions and misconceptions,

•

acquire conceptual knowledge as well as procedural knowledge, so that
they can meaningfully organize their knowledge, acquire new knowledge,
and transfer and apply knowledge to new situations,

•

construct knowledge socially, through discourse, activity, and interaction
related to meaningful problems,

•

receive descriptive and timely feedback so that they can reflect on and
revise their work, thinking, and understandings, and

•

develop metacognitive awareness of themselves as learners, thinkers, and
problem solvers, and learn to monitor their learning and performance”
(p. 9).

Active Learning Theory in the context of the flipped model allows students to engage
with the material outside of class in whatever means is comfortable to them. Students can
take breaks as needed while watching the instructional videos, press pause while writing
notes down, replay as needed, and take whatever time necessary to write questions about
the material as they spend time absorbing the information (Musallam, 2014). Vanhorn
and colleagues (2019) shared a Chinese proverb that models an Active Learning Theory
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classroom, “Tell me, and I forget; Show me, and I will remember; Make me do it, and I
will learn” (p. 7).
John Dewey’s Learn by Doing Theory
The third contributing theory to the flipped model classroom is John Dewey’s
Learn by Doing Theory. Dewey is considered the father of progressive education. He was
a “pragmatist, progressivist, educator, philosopher, and social reformer” (Williams, 2017,
p. 91; Vanhorn, et. al., 2019). Dewey’s stance on progressive education was developed in
the late nineteenth century (Castle, 2015). Castle described Dewey as a pragmatist who
rejected formal educational approaches that were prevalent in schools in favor of a
progressive approach that focused on student thinking.
Learn by Doing (Castle, 2015) was meant to tap into students’ natural curiosities
and exploratory nature. Dewey suggested that schools should tap into these student
attributes and help them develop a desire to learn (Castle). Dewey’s theory implies that
teachers must nurture students by using active learning and that activities must be
meaningful and practical (Casas, 2011). Vanhorn and colleagues describe Dewey as
setting the foundation for modern reform efforts that focus on active learning. Dewey
believed that “students should be actively engaged in the classroom” (Vanhorn, et. al., p.
7). He also believed that valuable learning happens through active engagement and
involvement instead of passively listening or watching. Dewey expressed that thinking
should be the result of a problem-centered classroom (Castle, 2015).
The flipped-model classroom, as implemented in this study, is an example of a
Learn by Doing model. Students learned through experience within the social
environment that cultivated learning, while control of the learning was left to the students
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allowing them to become responsible learners (Bursa & Kose, 2020; Miettinen, 2000;
Williams, 2017). Another way to motivate students and get them to actively engage in the
classroom is using games in the classroom (Gareau & Guo, 2009). Gareau and Guo
(2009) report that students learn through game play in multiple ways, as games create a
positive learning environment that addresses multiple intelligences. The NCTM (2014)
positions on student learning and engagement described above in support of Active
Learning Theory could also be used to describe Dewey’s Learn by Doing beliefs as well
in that they support a classroom environment that promotes students taking an active role
in their own learning through investigations, discussions, and practice opportunities.
Summary and Conclusions
The purpose of this qualitative case study was to reach a deep understanding of
my teaching using the flipped model classroom through the lens of student experience
and researcher reflection. Through the lens of student experience, I was particularly
interested in student active engagement and ownership. Through a review of literature,
four topics became evident when researching the flipped model classroom: the use of a
flexible learning environment, effective mathematics teaching practices, benefits and
drawbacks, and how the flipped model classroom is connected to an active learning
environment. The flexible learning environment connects to active engagement as well as
opportunities for student ownership. For this model to be successful, teachers need to
carefully plan activities that foster an active, student-centered environment, which aligns
with NCTM’s (2014) Mathematics Teaching Practices. T
All the studies reviewed were either meta-analyses, quantitative, or mixed
methods studies that focused on academic achievement rather than student buy-in to the
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flipped model of teaching. Of the studies examined that were not syntheses of research,
one focused on a high school course, one focused on high school students enrolled in a
summer camp, two studies were conducted in other countries, and many studies had
college age students as the focus. The other studies that had similar age participants were
in other subjects. In my district, 8th Grade is the final year of middle school, yet students
often take three to four high school courses out of seven classes. This study investigated
my teaching using a flipped-model classroom through the lens of student experience and
researcher reflection.
The gaps in the literature included a lack of qualitative research on the
experiences of the 8th Grade students enrolled in a flipped classroom. There is also a lack
of research detailing what specific lessons are used to engage students in the classroom
when the lesson has been flipped. The results of this study could help to illuminate the
possibilities for implementing research based pedagogy combined with a flipped model
classroom.
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Chapter Three: Methodology
The focus of this chapter is to describe the components of the methodology of the
study. This chapter will discuss my worldview, my approach to conducting the study, the
research tradition, the participant selection, methods for data collection and the approach
for data analysis.
Worldview of the Researcher
Guba (1990) described a paradigm or worldview as "a basic set of beliefs that
guide action” (p. 17). These beliefs are based on one’s ontological and epistemological
assumptions. An ontological belief describes one’s view of the nature of reality, while
the epistemological belief describes one’s view of the nature of knowledge, and the
connection between the known and what is to be learned. The constructivist ontological
view maintains the nature of reality as multiple and socially constructed. The
constructivist epistemological view is that there is an ongoing link between the
participants and the researcher, and because knowledge is created socially, it needs to
address trust and power (Guba & Lincoln, 2005). Mertens (2014) explained, “The
constructivist paradigm emphasizes that research is a product of the values of researchers
and cannot be independent of them” (p. 17). The ontological and epistemological beliefs
of a researcher impact the methodology chosen for a study and researchers ascribing to a
constructivist worldview often conduct qualitative hermeneutics studies. Hermeneutics is
defined as “the study of interpretive understanding or meaning” (Mertens, p. 16).
As a researcher, I operate using the worldview of a social constructivist.
Constructivism includes a belief that we learn through our experiences in the world
around us (Mertens, 2014). Creswell and Creswell (2018) explain that the
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constructivist researcher relies on the participants’ views and looks for general
meanings instead of a narrow focus. Through the lens of a social constructivist
researcher, this qualitative case was driven by the following research questions:
1. What was the nature of the implementation of a flipped model in my Algebra I
classroom?
2. How did students experience my implementation of a flipped model in an eighth
grade Algebra I class?
3. How did the implementation of the flipped model classroom provide opportunities
for students’ active engagement and to take ownership of their learning?
As a teacher, I have the strong belief that all students can learn but realize that not
all students learn at the same pace or in the same way. As a social constructivist, I believe
learning occurs through social interaction and that students thrive when given
opportunities to engage with the material in an environment that fosters discussion,
problem solving, shared ideas, and a sense of community. In my classroom, students are
encouraged to share ideas and support each other, especially when someone is struggling
with finding a solution to a problem.
I believe in finding engaging ways to capture student interest and attention, even
when the mathematics topic may not be of interest to every student. I work to try new
ideas and include my students in the decision making of what types of activities we use in
the classroom. Students are valued and allowed a voice in my classroom as I work to
create an environment that is safe for all learners to engage in. In doing so, students have
opportunities to work with different students throughout the school year and can be the
experts when they feel most confident with the topic at hand.
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Overall Approach to Research
Qualitative research is described as an approach that “relies primarily on human
perception and understanding” (Stake, 2010, p. 11). Stake also defines qualitative
research as that which is “interpretive,” “experiential,” “situational,” and “personalistic”
(p. 15). These four characteristics describe the essence of this study as well as make a
connection to the constructivist worldview. Through an advanced qualitative research
course, we were afforded the opportunities to learn more about the qualitative research
tradition and how it can be used to gather data through observations, interviews, and
working with participants within our own classrooms. A constructivist worldview
coincides with this structure as it also includes the belief that we make meaning from the
world and experiences in which we are immersed. With the goal of understanding my
teaching using the flipped model classroom through the lens of student experiences and
researcher reflection, qualitative research was the most appropriate research tradition for
my study. To successfully capture such information, it was critical for me to be able to
make connections with the participants, make observations by listening and watching
what was happening in the classroom, and to be able to reflect as a teacher on successes
and struggles.
Research Tradition: Justification and Key Elements
To decide which research tradition best fit the study, I briefly reviewed six main
research traditions of qualitative research studies: action research, narrative research,
phenomenological research, grounded theory research, ethnographic research, and case
study research. Clark (n.d.) described action research while Creswell and Poth (2018)
described the features of the other five research methods. Clark explained that “Action
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research is iterative; plans are created, implemented, revised, then implemented, lending
itself to an ongoing process of reflection and revision” (p. 9). It is a research tradition in
which the researcher analyzes his/her ow practice with the aim of making changes and
improving it. Although this study does include a reflection piece, that portion is a small
portion of the data collected, and no adjustments or changes are being made to the lessons
implemented until the study has been concluded. Therefore, action research would not be
an appropriate method. Creswell and Poth (2018) describe the other five traditions for
qualitative research. Narrative research is described as a retelling the story of an
individual or small group of individuals. This study is not focused on a single individual
or personal stories but rather on the way in which students received and experienced the
flipped model as a lens to understand my own teaching. Therefore, narrative inquiry
would not be an appropriate choice of research tradition. Phenomenological research
describes the meaning of the experiences lived by a person or group of individuals
regarding a certain concept or phenomenon. The flipped model classroom is a strategy
and not a phenomenon; therefore, phenomenology would not be an appropriate research
tradition. Grounded theory requires the researcher to develop a theory to explain the
phenomena under study. Finally, ethnographic research is the study of a cultural group.
Neither of these options is an appropriate choice. Case study research is a way to describe
and analyze a case or set of cases to reach a deep understanding of a bounded system. Of
these six choices, the case study approach was the most appropriate for this research
study because I was interested in my implementation of the flipped model classroom
through the lenses of student experience and researcher reflection. Case study is also a
well-known research tradition with clear methods and procedures. It is also well-accepted
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in the field of qualitative research. Through exploring the purpose of this study, I was
able to determine that the case study was the most appropriate choice. Stake (2010)
described case study as an opportunity to focus on a single case. In this study, the case
was the implementation of the flipped model. Also, a case study allowed for the study to
focus on a particular group and the researcher to be connected to the group.
Case study as a research tradition has been accepted in the social sciences for
more than thirty years since “From Wolott’s (1978) classic case study, The Man in the
Principal’s Office,” (Merriam, 1998, p. 26). This form of research has been an accepted
method across many disciplines that include education and the social sciences through
which researchers investigate people’s experiences and perceptions of the world around
them (Harrison et al., 2017). Yin (2003), Merriam (1998), and Stake (1995) are three
significant contributors to case study research methodology, and each offer their own
perspective on this research tradition. Harrison and colleagues described these three
significant researchers using a continuum with Yin, the realist, on one end of the
spectrum with a belief that case study research should include qualitative and quantitative
research methods, Stake, the relativist, on the other end of the spectrum beleived that case
study research is essentially qualitative as it is a descriptive analysis, and Merriam, the
pragmatic, floating in the middle, believing that either qualitative or quantitative research
traditions are appropriate.
Robert Yin (2003) defined case study as “an empirical inquiry that investigates a
contemporary phenomenon within its real-life context, especially when the boundaries
between phenomenon and context are not clearly evident” (p. 13). He approaches case
study research through the lens of realist and postpositivist conducting both qualitative
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and quantitative research. Yin’s (2003) case study model follows a systematic five-step
process for conducting research that includes “a study’s questions; its propositions, if
any; its unit(s) of analysis; the logic linking the data to the propositions; and the criteria
for interpreting the findings” (p. 21). His view of case study could be described as a task
requiring accuracy, order, and practicality. Harrison and co-authors (2017) also described
Yin’s approach as one that involves using qualitative data that is then organized as
quantitative data to be analyzed using statistical methods. His approach is predicated on a
belief that the “interaction with research subjects... needs to be minimized and
subjectivity managed to avoid biasing the results” (p. 10). This research tradition is not a
good fit for my study because the participants were the students in my Algebra 1 classes
and therefore, I interacted with them daily. The nature of this study is to implement a
flipped model classroom, gaining insight from the experiences of my students and
sharing the lessons I created for use during the observations. For these reasons, Yin’s
approach is not a good fit for this study.
Positioned in the middle between Yin and Stake, Merriam (1998) defines case
study as “an intensive, holistic description and analysis of a bounded phenomenon such
as a program, an institution, a person, a process, or a social unit” (p. xiii). She approaches
research from a pragmatic constructivist worldview, focusing on a combination of
qualitative and quantitative research. Merriam stresses that “if the phenomenon you are
interested in studying is not intrinsically bound, it is not a case” (p. 27). Three ways to
characterize Merriam’s case study approach are particularistic, descriptive, and heuristic.
The literature review plays a key role in theory development and study design. Merriam’s
use of quantitative data does not meet the needs of my case study as my study
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investigated my teaching through the experiences of my students. For this reason,
Merriam’s approach to case study research was not the best fit for this study.
Stake (1995) defined a case study as “the study of the particularity and
complexity of a single case, coming to understand its activity within important
circumstances” (p. xi). He also stated that for something to be considered a case, it must
have specific boundaries and can be characterized as holistic, empirical, interpretive, and
emphatic. Stake (1995) approaches case study research through the lens of a
constructivist, focusing on qualitative data collection comprised primarily of interviews,
observations, and artifacts. He explained that research is flexible, can adapt through the
course of interviews and observations, and that the ultimate goal is to gain an
understanding of the phenomenon being studied. In my case, I am seeking understanding
of my teaching using a flipped model classroom. Harrison and colleagues (2017)
described Stake’s case study approach as one wherein the “researcher is interactive and
participates in the study” and “the researcher is positioned with participants as a partner
in the discovery and generation of knowledge” (p. 11). They describe Stake’s approach as
one wherein the researcher is integrated within the research study with the participants.
The topic of the study is of personal importance to the researcher and the researcher
would describe the data using rich, thick description. The participants were my own
students and therefore, I interacted with them daily, getting to know them.
After reviewing the three types of case study approaches, Stake’s approach best
fit the goals of this study. The shared worldview of the social constructivist, as well as the
need for the researcher to be immersed in the research and make connections with the
participants, was a substantial factor in this decision. Stake (1995) described three types
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of case studies: intrinsic, instrumental, and collective. In intrinsic case study, the
researcher studies a single case of interest and makes this case the sole focus. In
instrumental case study, the researcher focuses on a topic that includes multiple
participants and the focus is on the topic. Finally, in collective case study, the researcher
focuses on a group or collection of cases from multiple locations to study and analyze.
My study would be best served by using an intrinsic case study approach because the
topic of the flipped model classroom was what was of interest. Stake’s (1995) intrinsic
case study model was appropriate as he said, “We are interested in it, not because by
studying it we learn about other cases or about some general problem, but because we
need to learn about that particular case. We have an intrinsic interest in the case, and
we may call our work intrinsic case study” (Stake, 1995, p. 3). I was seeking to find an
innovative way to maximize class time and better facilitate students’ opportunities for
taking ownership of their learning through engaging activities. I selected a flipped
model classroom as a way to meet these needs. The study was designed to help me
understand my implementation of the model through a lens of student experience and
my own reflection as the researcher and teacher. The implementation of the flipped
model classroom is lacking in the research and therefore this case needs to be described.
Most of the studies I reviewed focused on the impact of the flipped model classroom on
student achievement; they did not describe the nature of the in-class experiences in the
flipped model. In particular, previous studies did not focus on using and describing
research-based practices during the in-class sessions.
As discussed earlier, Stake (1995) explained that necessary characteristics of a
case study, namely that they are holistic, empirical, interpretive, and empathic. This study
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was holistic because the case was bound within the time and place of my classroom and
the second quarter of the school year and was designed to seek an understanding from
students’ experiences. The study showed that it was empirical by using observations as a
form of data collection allowing the researcher to learn from what students were saying
and doing. The study was interpretive because the researcher made connections to the
participants. Finally, the study was empathic because I used guiding questions during
interviews to maintain direction and focus. As the researcher, I was intentional while
observing class activities. Through the case study approach, I was able to investigate my
particular implementation of the flipped model to maximize use of class time, to
incorporate research-based teaching practices, and as a necessary method for teaching
during a pandemic.
The key elements of this case study are illustrated in Figure 5. It was generated
using the Hopscotch Model (Jorrin-Abellian, 2016, 2019). The purpose of the case study
was to reach a deep understanding of my teaching using a flipped model of instruction
through the lens of student experiences and my own reflection as researcher and teacher.
Figure 5 offers a brief description of the participants, methods used for data collection,
the issues being researched, and the technology supports used to collect and analyze data.
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Figure 5
Key Elements of My Case Study Model

Note. Jorrin-Abellán, 2019
Specific areas of interest for the study included how students adapted to the
flipped model classroom and the effect that this model had on student active
engagement. The study also reported the benefits and drawbacks of using this model of
instruction. The flipped model classroom required students to collaborate, solve
problems, and explore content through classroom activities, which are all tenets of a
social constructivist worldview wherein students construct their knowledge through
active engagement and experience (Mertens, 2014).
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In the present study, the case was my 8th Grade Algebra I classroom in an
affluent suburban middle school that belongs to a school district which has approximately
107,000 students and approximately 7,000 teachers (National Center for Educational
Statistics). The district is comprised of 52% White, 26% Black, 13% Hispanic, 6% Asian,
1% other, and 2% Multiracial (National Center for Educational Statistics). The school
where the study took place had a demographics breakdown of 65% White, 8% Black,
10% Hispanic, 8% Asian, and 7% Multiracial. The educational attainment breakdown for
the households within the school district included 15.2% as high school graduates, 26.4%
as having some college, and 49.9% as having a bachelor’s degree or higher (National
Center for Educational Statistics). The participants were 65% White, 7.5% Black, 11.25%
Hispanic, 7.5% Asian, and 8.75% Multiracial (school database).
Participants
To select students for this study, I used purposive criterion sampling (Palys, 2008)
because all students in my three Algebra 1 classes were invited to participate in the class
observation portion of the study. From that large group, 12 students were selected to
participate in interviews. The 12 students were selected using the following criteria with a
male and female student chosen for each:
•

2 gifted identified students

•

2 non-gifted students

•

2 students who appeared to be highly motivated based on my observation
of their work completed in and out of class

•

2 students who appeared to lack motivation based on my observation of
their work completed in and out class
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•

2 students accelerated from the AC Math 7 directly into Algebra I,
skipping the 8th Grade mathematics course

•

2 students who were chosen randomly (the original goal was to have 2
dual exceptional students, but I did not teach any during the interview
period)

The goal of selecting participants for the interviews was to find students who represented
all ranges of success in the classroom but would also be willing and feel comfortable to
be forthcoming when answering questions. All students who participated in the
observation portion of the study returned completed parental consent forms (Appendix B)
and student assent forms (Appendix C). To obtain consent, I first explained to students
the purpose of the study and the role they would take as a participant. Next, I provided
students with both the parental consent form and student assent form. I then created a
short video describing the study and what was needed from students and emailed that
video home to parents. I explained in class to students that I had created and sent their
parents a video to watch that would further explain the consent forms they were bringing
home. I included in the email an electronic copy of the parental consent and student
assent form that their child would need to sign. Parents of students selected for the
interviews were sent an additional parental consent form (Appendix D) specific to the
interview after asking each student if they were willing to participate.
I was both the teacher and researcher for this study which therefore made me both
an observer and participant. Using purposive sampling allowed me select students
enrolled in my own Algebra 1 classes and was necessary as I explored how changing the
teaching strategy from a traditional classroom to flipped model classroom affected
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students, including their experiences in the learning environment. As the teacher and
researcher, it was especially important that I fostered a strong relationship with my
students and explained the dual role in which I was operating. Students needed to
understand that, as the researcher, I made every effort to remain unbiased, and that
whatever answers they shared during interviews would not affect what I thought of them,
their grades, or the relationship we had worked to establish.
The classroom seating arrangement was flexible based on the type of activities
that were taking place each day. There were no restrictions on the type of seating
arrangement or activities imposed on classrooms, only that seating charts were
maintained and uploaded to a school database for use if contact tracing needed to be done
Contact tracing is defined as: “Notifying people who have come into close contact with
someone diagnosed with COVID-19 and helping them determine what steps to take,
depending on their vaccination status and history of prior infection with SARS-CoV-2
(the virus that causes COVID-19),” (COVID-19 and Your Health, 2020). On most
occasions, the desks were arranged in small groups throughout the study to encourage
student collaboration and allow me easy access to work with groups, as needed. The
groups were changed based on the needs of the students for each topic of study, allowing
students to work with different peer groups throughout each unit of study.
Data Collection
This study involved three types of data collection. First, I wrote a teacher
reflection journal documenting the implementation process of 12 activities used for
classroom observations during the flipped model classroom data collection period. This
journal contained the specifics of each lesson including the purpose, a description of the
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activity, the desired outcome of the activity, and a reflection after the activity was
completed. This journal was a space for me to reflect as a teacher on the implementation
process and make note of changes that needed to occur and what went well and what did
not work as planned.
The second data gathering method was a class observation journal. Throughout
the data collection period, I observed student interactions twelve times, including
group work, student discussions, successes and struggles, and overall engagement with
different activities. Although MTPs are really strategies that teachers implement in the
classroom, during observations I looked for evidence of these strategies as I watched
student engage in each lesson. Each time I noticed a student or group of students
engaging in a strategy that was connected to a MTP I made note of these in my
observation journal. Because MTPs are teacher strategies, I did not necessarily use
these terms in my observation journals but instead described the student actions that
reflected these strategies. I maintained this journal from a researcher’s perspective. My
notes were organized in a way that contained the following information for each
observation:
•

classroom layout for the activity

•

the activity in which students were participating

•

actions I observed students doing

•

what I heard students saying

•

what prompts were needed from me to help students move forward

•

how students managed their work when they encountered struggle.
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During these observations, students participated in a variety of activities that
ranged from a low-level cognitive demand to a high-level cognitive demand. According
to NCTM (2014), higher-level demand tasks "allow students to engage in active inquiry
and exploration or encourage students to use procedures in ways that are meaningfully
connected with concepts or understanding" (p. 19). Opposite to that, lower-level demand
tasks "encourage students to use procedures, formulas, or algorithms in ways that are not
actively linked to meaning, or that consist primarily of memorization or the reproduction
of previously memorized facts (p. 19). There were some lower-level demand tasks in
which students engaged during class, for example, when we reviewed basic instruction
that was provided in the notes videos. However, I designed classroom tasks to require, as
often as possible, higher-level demands, such as when students were challenged to work
together in groups to solve problems. Table 1 details the lessons that I used each week
along with connections to the MTPs described in Chapter 2.
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Table 1
Conducted Observations
Observation
Number

Observation 1

Topic

Task title with links
to notes video (if
applicable) and
assignment
Quadratic
Whole group to small
Transformations group to whole group

(Appendix F)

-

Observation 2

-

Scavenger Hunt
- Activity is copywrite
for classroom use
only so it cannot be
linked

Meaningful
mathematical
discourse
Productive struggle

Quadratics Unit
3A Review

Digital breakout
- Activity pdf link

Promote reasoning
and problem
solving
Meaningful
mathematical
discourse
Use purposeful
questions
Meaningful
mathematical
discourse
Using purposeful
questions
Productive struggle

-

(Appendix H)
-

Observation 4

Using goals to
focus learning
Promote reasoning
and problem
solving

Quadratic
Transformations

(Appendix G)

Observation 3

Video Notes
Graphic
organizer
Activity

Connection to
mathematical teaching
practices

Quadratics Unit
3A Review

Review Stations
Activity link

-

(Appendix I)_
-

(continued)
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Table 1 continued
Conducted Observations
Observation
Number

Topic

Observation 5

Quadratics Unit
3A Review

Task title with links to
notes video (if
applicable) and
assignment
Survivor Team Game
Activity pdf link

(Appendix J)

Observation 6

Solve by
factoring

Placemat activity
- Video notes
- Graphic organizer
Activity link

Solve by Square
Roots

Whole group to
independent practice
- Video notes
- Graphic organizer
- Activity link

Solving
quadratics

Lockout Clue
Activity pdf link

(Appendix K)

Observation 7
(Appendix L)

Observation 8

-

Connection to
mathematical
teaching practices

- Promote reasoning
and problem solving
- Meaningful
mathematical
discourse
- Using goals to
focus learning
- Meaningful
mathematical
discourse
- Productive struggle
- Using goals to
focus learning
- Meaningful
mathematical
discourse
-

(Appendix M)
-

Observation 9
(Appendix N)

Completing the
square

Investigation with
algebra tiles
- Activity link
Problem set

-

-

-

Promote reasoning
and problem
solving
Productive
struggle
Promote reasoning
and problem
solving
Meaningful
mathematical
discourse
Productive
struggle

(continued)
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Table 1 continued
Conducted Observations
Observation
Number

Topic

Observation 10

Solving
quadratics

Task title with links to
notes video (if
applicable) and
assignment
Hasbro game day
- Activity link

-

Connection to
mathematical
teaching practices

-

Meaningful
mathematical
discourse
Productive
struggle

(Appendix O)
Observation
Number

Topic

Task title with links to
notes video (if applicable)
and assignment

-

Connection to
mathematical
teaching practices

Observation 11

Quadratic
area problems

Small group investigation
- Activity link

(Appendix P)

Observation 12
(Appendix Q)

-

Exponential
functions

Zombie Attack
investigation
- Activity link
- Activity was found
years ago on the
internet and has been
modified to fit the
needs of my class.

-

-

Productive
struggle
Student thinking
Meaningful
mathematical
discourse
Promote reasoning
and problem
solving
Meaningful
mathematical
discourse

The third data collection method was 12 semi-structured interviews that took
place towards the end of the data collection period. I conducted the interviews near the
end of the data collection period because I wanted students to have time to adjust to the
flipped model format so they could speak to their experiences. A semi-structured
interview was selected to allow me as the researcher an immediate opportunity to clarify
responses and offer participants a chance to expand on them. Each interview took place
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in my classroom after school and lasted an average of 25 minutes. Students were
welcomed, thanked for participating in the interview, and reminded that their
participation and anything they said had no connection with their grade in the class.
Students were encouraged to speak freely, candidly, and to ask questions if they did not
understand any question. The questions for the interview were based on each student’s
past experience with school, as well as their current experiences. I asked follow-up
questions as needed to gain a clearer picture or more information from each participant. I
spent time prior to beginning the study to build relationships with students, so that they
felt comfortable with me as the person interviewing them.
I wrote the interview questions, seeking to gain insight from an 8th Grade student
perspective (Appendix E). I designed the questions to ask students to put into words what
they liked or disliked about the flipped model classroom experience and also to minimize
any possible bias and allow each participant an opportunity to give her or his honest
input. Interviews were recorded so that they could be conducted conversationally,
beginning with general questions about their school experience last school year and with
previous mathematics teachers and then moving into questions specific to the flipped
model of teaching.
Data Analysis
Stake (2010) described coding as “the sorting of all data sets according to topics,
themes, and issues important to the study” (p. 151). He further described the process as
one that is flexible and everchanging based on new data that are collected. Data can begin
to be categorized as it is collected, or it can be held until the collection period has ended,
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and then it can be analyzed and sorted. Stake explained that the categories are refocused
with each sort, progressively getting more organized as the process continues.
To prepare my data collection for analysis, I organized each entry into individual
Microsoft Word files. I typed and saved each day’s observations and reflection journals
into individual files and used Otter.ai (Liang & Fu, 2022) to transcribe my interviews. I
saved each of those as Microsoft Word documents as well. For this study, I chose to use
the qualitative data analysis software ATLAS.ti (version 22) to code my research journal
observations, teacher reflection journals, and interviews. All data were entered at the end
of the data collection period, and although I thought I would review the data individually
by type, I found it to be more cohesive to think about all the data at the same time.
Seeking to understand my own teaching practice using the flipped-model classroom
through the lens of student experience, I began by conducting open coding, looking for
words or phrases in the data that related to my research questions that focused on
students’ experiences, ownership, and active engagement. I looked for signs or examples
that would indicate any type of engagement (positive or negative) which led to possible
instances of active learning. Finally, I looked for general opinions about the flipped
model as a teaching and learning strategy for overall examples of students’ experiences.
Quickly I realized there were a lot of instances where active engagement, student support,
and study habits were evident.
Next, I reviewed my initial codes for both the journals and the interviews and
conducted axial coding. Thoughts about the flipped model classroom represents students’
opinions of this model which were shared with me during interviews. Study habits
represents what students did or were doing to prepare for class outside of class time and
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how they handled questions and struggled during class and is the beginning of one of my
final themes of student ownership. Classroom engagement represents those observations
where students were or were not working during each of the observed lessons. Finally,
classroom experiences came from both observations and interviews. Table 2 provides
examples for each of these codes.
Table 2
Axial Coding: Examples of Quotations
Axial Coding Examples

Thoughts about the flipped model classroom
Interviewee 3

•
•
•

Interviewee 4

•
•
•

Having them every single night can build up and it is a lot,
especially with other homework that I have to do.
I definitely think I like this one better, this method, the flip,
video thing.
I never even heard of that. Like before this. We never really
watched videos. I don't think maybe I missed class. But I
don't remember that all. But yeah, I had no idea about the
videos or anything.
At first, I didn't like it because it was different. And I
thought it was weird.
Now I actually really like it because you can do the notes at
home, which are like only 20 minutes.
I didn't really know anything about it. So it was actually
new to me.
Study habits

Interviewee 2

•

I definitely have to study more now. Because I’m taking
harder classes and stuff in the high school classes.

•

This is really helpful because it math it means I know what
I’m supposed to takes notes on.
(continued)
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Table 2 (continued)
Axial Coding: Examples of Quotations
Axial Coding
Study habits (continued)
Interviewee 6

•

So I’m doing a lot of things differently. And we’ve got a
faster pace. So all of this, I mean, it’s just a step up. So it’s
harder in a lot of areas for me, but yeah, just trying to learn
more as much as I can at home before I come to school.
You should participate what you know, like when we’re
doing an activity or anything, you know, versus sitting back
and just having a conversation and not doing anything
instead participating and doing the work.

•

Classroom engagement

Interviewee 1

•

When I’ve been when I understand that material, well, and I
worked ahead, and then you say for us to stop or, and look
at the board, the only time I really felt bored.

•

The thing that motivates me to participate in class is that a
I’ve always been, like my parents have also said and
previous teachers have said, I’ve been good in math. And I
have enjoyed math like the solving.
•

Interviewee 6

Like the fun activities. Those are always like nice. Like,
especially like the group ones. Where allows you to do two
things, one, get to play the game and practice the material
and ask your questions if I need to. So I’m always finding
like those board game days
Classroom experiences

Interviewee 4

•

I also like placemats, because we all have like one sheet
and we can all do our work and like one box that we can all
compare work. And it’s just like, easier to see how everyone
did their work. So if I get like something wrong, I can see
exactly where I made mistake because I have three other
boxes to look at. And think it’s really nice

Interviewee 5

•

If I'm at home, I will ask my brother or my parents. And
then if that doesn't work, they can go to something like
Khan Academy. If I'm in class, I can just ask the teacher
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Using Atlas.ti (Version 22), I was able to analyze, represent, and visualize the
data in a variety of ways. One way was using a code-document table as shown in Figure
6.
Figure 6
Code-document example of coded interviews and observations

Note. Atlas.ti (Version 22), 2022.
This code-document table shows the total number of items coded within each code group
and the number of items coded within each data source. This was helpful when looking to
identify which codes stood out the most such as engagement. Another view to help see
visual connections among data sources is a network view, and several are found in
Chapter 4 (see Figure 19 for an example). After many more data sorts, looking at
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different code-document tables for each code group, re-reading the data coded for each
code group, and analyzing the coding, the following themes emerged from the data
through selective coding of the previously created code groups: challenges of the flipped
model classroom, taking ownership, student support, and active engagement. In addition
to the themes of the data, I analyzed my lesson plans, teacher reflection journals and
researcher observations journals looking for words or phrases that connected the MTPs
with student actions. In Chapter 4, I detail the specifics of how I arrived at each level of
coding, provide illustrations for each theme, and discuss the overall results.
Trustworthiness
Guba (1981) proposed four criteria that should be considered by qualitative
researchers in pursuit of trustworthiness: Credibility (in reference to internal validity);
Transferability (in reference to external validity/generalizability); Dependability (in
reference to reliability); and Confirmability (in reference to objectivity). To ensure that
the study was credible, I collected data over a nine-week period, collected three types of
data, used thick and rich descriptions to describe the data, included both the positive and
negative findings and sought out themes to make connections among all data sources to
be able to triangulate the findings. Chapters 4 and 5 provide numerous tables and
graphics illustrating data and making connections between the theory driving the study,
the data collected, and the conclusions drawn. For example, when discussing positive
engagement in Chapter 4, multiple quotes from student interviews are provided, pictures
of the materials for the lesson are included, and a description of the activity and what
students were doing are provided. In Chapter 5, I provide a detailed account of the one
student who disliked the flipped model classroom and shared her experiences and what I
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was about to learn through the experience. I also practiced reflexivity through
maintaining a teacher implementation journal wherein I was able to reflect on the process
of changing teaching models to separate my teacher self from my researcher self as much
as possible. In these journals, I was candid and reflected honestly on the success or
failure of activities. For example, in my first teacher journal, I wrote, “all classes
struggled with simple problems which tells me they lack an understanding of the basics.”
During observation 10, I noted in my journal that “students got right to work, they
appeared to enjoy the activity and stayed on task.” By ensuring that I reflected on all
aspects of the study and included them in the themes of the coding process, I was able to
group the data into themes that represented the data as a whole. One such theme is taking
ownership. Coded data in this theme included observation notes such as “Students who
paused and looked back at their notes were able to reason through their productive
struggle” (observation 2), and interview quotes such as “I am more motivated to
participate in class because I watched the videos” (interviewee 11).
To ensure that my study was transferable, I used rich description as I described
the process of implementing my flipped model classroom, the activities that students
participated in during class, the experiences of my students during class, and the overall
findings. Although my students are from affluent homes, I did select a variety of
participants for the interviews to compare findings from different types of learners. I also
included lesson plans in the Appendices for every observation so that the lessons could be
replicated if another researcher so desired.
To make certain that my study was dependable, I maintained all records of
conversations during the interviews, my teacher implementation journal, and my
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classroom observation journal. Through my coding, I have shown how the themes
challenges of the flipped model classroom, taking ownership, student support, and active
engagement emerged, and explained how these themes were a significant representation
of the study.
To be sure that my study maintained confirmability, I kept my teacher journal that
allowed me as a researcher to reflect on the implementation process of the flipped model
classroom from the perception of the teacher. I also used a three-tiered coding strategy
(open, axial, and selective) and the program ATLAS.ti (version 22) to code all parts of
my research.
Ethical Principles Driving the Study
Prior to conducting this study, approvals from the Institutional Review Board
(IRB) were sought from Kennesaw State University as well as from my school district.
Approvals from both agencies were provided in Appendix R and Appendix S,
respectively. All parental consent forms and student assent forms were received prior to
data collection and were kept in a secure location in my personal residence for three
years. The handwritten journals and flash drive containing the transcribed files of the
journals and interviews will also be kept in a secure location in my house for three years
and then will be destroyed by shredding any physical documents and erasing any files
stored on the flash drive.
No incentives were offered to students for participation and students were
reminded throughout the study that they could withdraw at any time should they so
desire. No student names were written down on any documentation, including journals
and any names that were said in interviews were deleted to protect all privacy of the
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participants and those who were mentioned but were not participants in the study.
Conducting this study within the confines of my own classroom necessitated that I be
candid on my reflections and classroom observations and that I include any negative
feedback as well as the positive. I also reminded interviewees that whatever they shared
would have no bearing or connection to their grade in the class and ensured that I wanted
to learn from them and asked them to be as completely honest as possible with every
answer they provided.
Summary
The goal of my particular implementation of the flipped model classroom was to
find an innovative way to use class time to provide opportunities for students to actively
engage in high cognitively demanding tasks and take ownership for their learning in a
collaborative learning environment. MTPs were used to design engaging lessons that
provided student opportunities to engage in mathematical discourse and explore topics.
Making deep connections with content and fostering student independent learning was
also a benefit of this innovative teaching strategy. The goal of my study of this model
was to better understand my teaching using the model through the lens of student
experience. The methodology I chose to conduct the study was a qualitative case study
from a social constructivist viewpoint. I used purposive sampling, with my own Algebra
1 classes as the participants, and I used specific criteria to select 12 students to participate
in interviews. The data were collected through three different methods, namely
observation, reflection, and interviews. Rich and thick descriptions were used and
enabled me to make connections across the data. I determined themes through data
analysis. This rich description was also used to ensure that the data outcomes were
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reliable. The next chapter will detail the findings that were revealed through the data
collection process.
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Chapter Four: Findings
The purpose of this study was to reach a deep understanding of my teaching using
the flipped model classroom through the lens of student experiences and researcher
reflection. This chapter will review the coding details, summarize the data collected as
organized by code group, and share the analysis of the data through explaining the
themes that were found within the data collected.
Data Collection and Analysis
Data were collected from 78 eighth-grade students enrolled in my Algebra 1
courses. The data collected included a researcher observation journal of 12 lessons, a
teacher journal explaining and reflecting on those same 12 lessons, and one interview
with each of 12 students. Detailed lessons are provided in Appendices F through Q. I
used purposive criterion sampling (Palys, 2008) because all students were enrolled in one
of my three Algebra 1 courses. The students selected for the interviews were also
enrolled in the same course. The specific criteria used to select students to be interviewed
was discussed in Chapter 3.
I conducted three rounds of coding (open, axial, and selective). As I read my
interviews and journals, I began analyzing data with the following open codes: activity,
class experiences, engagement, study habits, and thoughts about the flipped classroom.
There was a large amount of data populating each of those codes to the point where
analysis would be too muddy to understand what was happening. Next, I decided that
these quotations were not specific enough on their own to describe what the data were
showing. Therefore, I made them into groups of codes and created the given sub-codes
which I used to narrow the findings:
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•

Activity: individual work, small group, whole group

•

Class experiences: current experiences, current supports, previous experiences,
previous supports, and suggested supports

•

Engagement: behaviors, negative, positive, struggles and challenges, and
suggestions for improvement

•

Study habits: current, graphic organizers for videos, motivation, prior, process for
watching videos, and thoughts about the video

•

Thoughts about the flipped classroom: negative, positive, and prior knowledge
As I started my next pass through the data, I realized that the code group

“Activity” was unnecessary. The information that was revealed using this sub-code was
more of a logistical piece of information describing if the lesson being observed was an
independent activity, small group, or whole group and teacher led. This did not add to the
relevant findings of the analysis and was instead general information that was included as
part of the lesson plans provided. All the activities that were observed were either
completely small group or small group with components allowing students to work
independently, with only two instances where a portion of the lesson was teacher led.
Therefore, I deleted this category altogether.
The next category that I reviewed was “class experiences.” The subcategory
"class experiences: current supports" was particularly insightful. As I examined the data
contained in that group of codes (over 190 quotations), I further finetuned the category by
removing it and replacing it with the following subcategories that better described the
data: support from peers, support from teacher, and support from other (notes, answer
keys, videos, etc). After doing this, the data revealed a better picture of what students
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thought about using this flipped model of instruction, how engaged students were during
class, and how students were making progress at becoming independent learners.
The last group of codes that needed to be fine-tuned was “engagement.”
Originally there was a sub-code of just “behaviors” included in this group. While
reviewing the data that were coded as just a behavior, I found that those actions and
descriptors were better placed in either the positive, or negative engagement field and
they either showed students being on task by discussing and debating ideas or being off
task or bored during the activity leading to a negative result.
At this point, I coded the 12 lessons I created, 12 teacher reflections, and 12
researcher observations for the MTPs (NCTM, 2014) that were essential to classroom
instruction and the active engagement and rigor with which lessons were designed. I
created an additional group of codes called mathematical teaching practices with the
subgroups as: establish mathematical goals, evidence of student thinking, fluency from
conceptual understanding, mathematical discourse, mathematical representations,
purposeful questions, reasoning and problem solving, and support productive struggle. I
then uploaded the lessons that were observed and coded those lessons as well as the
research journal and teacher reflection journal to look for evidence that these
mathematical practices were present in the data. After the data had been coded, Table 3
reflects the final categories of codes along with how each subcode was defined.
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Table 3
Coding Scheme
Groups of codes

Sub-codes
Negative

Positive
Thoughts about the Flipped
Model
Prior knowledge

Prior

Current

Study Habits

Process for watching
videos
Graphic organizers for
videos

Thoughts about the
videos

Definition of sub-codes
Things the students did not like
or find helpful regarding the
flipped model of instruction.
Things the students really like
about using the flipped model
of instruction being used.
What students knew about a
flipped model of instruction
prior to using the model this
school year.
How students studied and
prepared for mathematics class
each day prior to this school
year.
How students study both inside
and outside of class. This code
was used to describe what
actions students take to master
the material outside of class and
then how they used their
strategies and applied them to
be successful inside of class.
Refers to the process students
used to watch the notes videos
when they were assigned.
Refers to the thoughts that
students shared about their use
of the graphic organizers that
were paired with the assigned
videos.
Refers to what students think of
the notes videos and how they
might be improved upon
(continued)
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Table 3 (continued)
Coding Scheme
Groups of codes

Sub-codes

Definition of sub-codes

Prior years’ experiences with school,
learning, and mathematics
instruction.
Previous supports
Prior years’ student supports
provided by teachers to help support
student learning.
Current experiences
General current experiences in class
this year.
Current support by teacher Students receiving support from
Class Experiences
teacher.
Current support by
Supports given to or received by
students
peers.
Current support through
Student getting support by using
other means
resources such as notes, answer keys,
and videos.
Suggested supports
Suggestions for ways to further
support student learning while
teaching students how to work
through productive struggles this
school year in mathematics class.
Positive
Describes students’ excitement for
what was happening in class. It
captures students enjoying class,
being on task, demonstrating a
willingness to work and to help each
other. This code also captures
Engagement
students debating how to solve a
problem or arguing over the solution
to a problem as this indicates students
are actively engaged.
Struggles and challenges
Captures situations when students
were struggling in class and when
they can overcame those struggles.
Students arguing over how to solve a
problem or debating the solution to a
problem could indicate working
through a struggle.
Previous experiences

(continued)
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Table 3 (continued)
Coding Scheme
Groups of codes

Engagement
(continued)

Sub-codes
Suggestions for
improvement

Establish mathematical
goals
Evidence of student
thinking
NCTM
Mathematics
Teaching
Practices

Fluency from conceptual
understanding
Mathematical discourse
Mathematical
representations
Purposeful questions

Reasoning and problem
solving
Support productive
struggle

Definition of sub-codes
Captures suggestions or ideas for
how the class environment can be
improved, more engaging, and/or
more successful for students
Establish clear goals for the
mathematics that students are
learning
Uses student thinking to assess
progress toward mathematical
understanding and to support learning
Builds fluency with procedures to
support students to think flexibly and
conceptually
Facilitate student discussion to
support mathematics
Making connections between
mathematics representations to
ensure a deeper understanding
Use of purposeful questions to
provide opportunities for student
learning
Engage students in tasks that promote
critical thinking making meaning of
mathematics
Provide students with opportunities
to learn how to navigate areas of
struggle while providing support

After finalizing coding and filtering the data to account for the changes, I
reviewed each category by looking at each of its parts or subcategories. I started by
reading the quotes within each subcategory and grouping them together to be able to
identify themes and summarize them in the findings section of this chapter. I found this
process for each of the four code groups to be illuminating because I was able to read the
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data and try to determine how it best connected to my original research questions. After
reading the data I had several realizations:
1) the flipped model of instruction had a positive impact on students and classroom
engagement. 2) Lessons included opportunities for students to think deeply about
mathematics. 3) The mathematical teaching practices were evident in the lessons
observed (but not necessarily in ways originally planned) and 4) several areas of
improvement and concerns which illuminated areas for growth and improvement. They
will be expanded upon…
The Data Themes
The purpose of my study was to reach a deep understanding of my teaching using
the flipped model classroom through the lens of student experiences and researcher
reflection. Specifically, the research questions were:
1. What was the nature of the implementation of a flipped model in my Algebra I
classroom?
2. How did students experience my implementation of a flipped model in an eighth
grade Algebra I class?
3. How did my implementation of the flipped model classroom provide
opportunities for students’ active engagement and to take ownership of their
learning?
Table 4 shows the connections between the code groups and the research questions.
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Table 4
Relationship of Coding Groups with Research Questions
Code Group

Thoughts about the
flipped model classroom

Study habits

Class experiences

Engagement

Mathematics Teaching
Practices

Description and Relationship to Research Questions
This code group represented how students shared that they
felt about learning mathematics through my
implementation of the flipped classroom model. This code
group was particularly useful for understanding my
teaching using the flipped model, which was the purpose of
my study. It also helped me understand my students’
experiences in their own words, which is directly related to
Research Question 2.
This code group gave me insights into students’ motivation
and how they spent their time outside of class. It provided
considerable insight into how they took ownership of their
learning, which relates to Research Question 3.
Given that the study was framed by research on active
learning and learning by doing, this code group helped me
assess the extent to which students were engaged and
active in their learning during class. Moreover, it gave me
insights into the nature of my students’ experiences, and in
particular, their comfort level with constructivist tasks.
This code group is related to the study’s overall purpose
and to all three research questions.
Engagement is at the heart of why I tried the flipped model
classroom and how I designed the lessons and classroom
experiences for students. The codes in the code group gave
me insights into which activities and lessons the students
found more and less engaging. This is related to Research
Question 3 and will help me understand and ultimately
adapt my teaching practices to engage more learners.
I had a goal of using research-based practices during my
in-class teaching while using the flipped model classroom.
The codes in this code group allowed me to assess my use
of these practices in my design and implementation of the
lessons, which helped me understand my particular
implementation of the model to answer Research Question
1. Moreover, it helped me with my larger purpose of the
study, which was to understand my own teaching practices
in the light of research on effective mathematics teaching.
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A summary of the data that formed each code group follows.
Thoughts About the Flipped Model
The first part of the study involved learning what students thought (prior
knowledge and opinions) about using the flipped model of instruction and how they
engaged during instructional time because we were not taking notes during class.
Throughout this study, the phrase “thoughts about the flipped model” refers to statements
that students shared during interviews about their knowledge and opinions of the flipped
model classroom. Overall, students expressed that they preferred this model as
demonstrated in Figure 7.
Figure 7
Positive Responses about the Flipped Model Classroom

Note. Atlas.ti (Version 22), 2022.
The network view on the left in Figure 7 illustrates the considerable number of quotes
that were coded as positive with 258 instances coded as positive engagement and 60
instances coded as positive thoughts about the flipped model classroom. The illustration
on the right in Figure 6 is a zoomed in picture of the center of the network view capturing
the data in common which spoke to both active engagement and motivation. Students
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shared a variety of reasons for liking the flipped model classroom. For example,
interviewee 4 preferred the model because they were not required to take notes during
class saying, “I'm more motivated because I look forward to going to math because I can
like, like work with my friends. And I know that we don't have to sit during another
whole class doing notes.” Interviewee 7 shared a different positive comment and said, “I
really just like being able to do like worksheets and stuff in here. And having the
opportunity to do like board games, instead of like doing notes in the class.” The
student’s use of the term “worksheet” was their descriptor for the different materials they
may receive during our different activities. For example, during the Clue breakout,
students did have to solve problems that were strategically grouped and located on
different handouts but appeared to be a worksheet.
Although there were fewer quotes coded as a negative response, there was a
single negative comment shared between engagement and the thoughts about the flipped
model. The student shared “I'll kind of get bored of doing it. Because there's nothing else,
we get to do during class. It's, it is only for practice time, like for those days that we are
just practicing… But there's nothing that I … hate” (Interviewee 8). It is reasonable to
expect students to be bored at times during class; it is not possible to reach adequate
active engagement levels of every student, during every class, for all moments of time.
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Figure 8
Thoughts About the Flipped Model

Note. Atlas.ti (Version 22), 2022.
Figure 8 shows the types of responses that were coded from interviews. These
responses were coded as either negative or positive with the third subgroup capturing
prior knowledge about the flipped model experience that students had before the
beginning of the current school year. The table shows that there were 25 instances
categorized as a negative response to the flipped model classroom and there were 60
instances where responses were categorized as positive. Out of 12 students interviewed,
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two had more negative remarks than positive, however, the other ten students interviewed
had many more positive comments than negative to share.
The negative sub-code on thoughts about the flipped model classroom reflected
those things that students either did not like or did not find helpful about the flipped
model classroom. Students shared that this model of teaching and learning was simply
different. For example, Interviewee 4 said “it was really weird doing the direct instruction
at home instead of in class”. Interviewee 7 and 9 both said their reactions were negative
at first because they were used to doing notes during class and this model changed that.
Other negative responses mentioned a lack of ability to get immediate help when
confused by a topic. Interviewee 11 said that “I forget where I am confused and that I
need to ask when doing notes at home and not being able to ask immediately; It’s just not
for everyone”. Other negative comments referred to the videos being too long when they
were over twenty minutes, that it was too difficult when they had to watch more than two
videos in a week, and that watching videos could be boring at times.
The positive subcategory on thoughts about the flipped model classroom reflected
those things that students liked about the flipped model classroom. All 12 students
interviewed praised the use of class time offered each day and expressed that they did not
feel that their time was being wasted by just sitting taking notes, even the student who
originally did not prefer this model in the beginning. They shared that they enjoyed being
able and encouraged to work with their peers on practice assignments. Interviewee 3 said
“I don’t dread coming into class because we don’t have to take notes like in other
classes”. All 12 students interviewed also expressed an increase in productivity and
motivation through daily practice in class. Some students explained that their motivation
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to work has increased because they get to work with peers and be social. Others
expressed that their ability to problem solve has increased because if they are not able to
figure something out, they have time to do so in class. Interviewee 10 said that “I’m more
motivated to watch the videos knowing we are practicing in class”.
All students interviewed also liked the teacher availability to help during practice
sessions, specifically stating that “I like that I can ask questions during class if I didn’t
understand something in the video or on the classwork” (Interviewee 4). Students shared
that by getting to practice during class time, there was a reduction in stress and anxiety,
and that they enjoy being able to take notes at their own pace. “Taking notes at home
gives me processing time” (Interviewee 7). When asked what was the most helpful for
taking notes at home, nearly every student mentioned how much they liked having the
graphic organizers to shape what they should write down and where to spend their time.
Finally, interviewee 4 said “I like math more because of this flipped model” and
interviewee 8 concurred saying “it’s my favorite way of teaching and I wish all classes
would do this”. Overall, students have expressed that they like this model for teaching
and learning.
When asked about their previous knowledge of a flipped model classroom,
students had a limited idea of what this model entailed. Of the 12 interviewed, 11
students said that they had never heard of this model before. Interviewee 10 said, “I
didn’t know anything about it. But it was an idea in my head. I was like, why can’t I just
learn at home and then do the practice in class.” Interviewee 1 was the only student who
had at least heard of this model. He said, “I didn’t know much. I’ve heard of the idea
where you take notes at home. Because I’ve had people in my neighborhood who are in
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high school, and they said some of their teachers do that flipped classroom stuff.”
Interviewee 8 explained that they felt it was similar to online teaching, and interviewee
11 said that their teacher last year would post videos to help them, but they never were
required to take notes. In general, my particular implementation of the flipped classroom
was a new way of presenting material than students had ever encountered.
Study Habits
To gain an understanding of how students spent their time outside of class
studying, I asked interviewees to describe their study habits prior to 8th Grade. Student
responses were consistent in that most did not feel they needed to study because the
concepts always came easy to them. They said they enjoyed mathematics and completed
weekly assignments but just practiced the day before a quiz or test to refresh their
memory. Some said that they would finish classwork if they needed the practice. Table 5
provides examples of what students shared about their prior study habits.
Table 5
Student Quotes about Prior Study Habits
Student

Quotes

Interviewee 1

I didn’t really study before my math like for tests. I usually
will do just stuff around the house and just relax before the
day because I’ve found my dad has told me, and my mom
really stressed out for their test and they did not do good on
it. And every time I’ve started studying it just gets me super
like yeah, panicky.

Interviewee 2

I’ve never really had to study because I learned what I
needed to know in class. And I just kind of normally grasp it
right on. So, I didn’t ever really need to study.

Interviewee 5

Didn’t really study that much.
(continued)
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Table 5 (continued)
Student Quotes about Prior Study Habits
Student

Quotes

Interviewee 7

I do the notes, do the classwork and then not much else.
Sometimes, if I didn’t understand I’d go over it a few times
just to get it in my brain, and then I would have it.

Interviewee 11

I really didn’t like study math at home. If we had to complete
something for homework, I would do it. Because like I said, I
was doing really good math

When asked how their study habits have changed now that they are in 8th Grade Algebra
1, students expressed that they have to spend time looking over notes every night because
the work is more challenging. Interviewee 4 explained, “I look at my notes almost every
day just to make sure I’m doing it right. Because if I just missed one step, … then I’d be
getting every problem wrong.” Interviewee 2 said “I definitely have to study more now.
Because I am taking harder classes and stuff in the high school classes. The thing is,
middle school is supposed to be when you learn to study, but for me, and a lot of my
friends we never had to study before this year. So, we’re still kind of learning how to
study.” Another student expressed that “I, like never miss a video assignment”
(Interviewee 3). Seven of the 12 students interviewed said that they still take time
practicing before any assessment but now they are spending more time practicing each
night and not only before a quiz or test. Interviewee 6 said,
So, I’m doing a lot of things differently. And we’ve got a faster pace. So, all of
this, I mean, it’s just a step up. So, it’s harder in a lot of areas for me, but yeah,
just trying to learn more, as much as I can at home before I come to school.
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Interview questions specific to the flipped model and study habits asked students
to describe their process for watching the videos, their thoughts about the videos, and
how they felt about the graphic organizers that were paired with the videos. Eight
students described the same process for watching the notes videos, saying that they take
out their computers and graphic organizers first. Next, they watch the beginning of the
video, and maybe the first example or two. After that, they pause the video and attempt to
solve the remaining examples on their own and then use the video to check their
solutions. Three of the students said they follow the video all the way through while
completing the graphic organizer. One student said that when she does complete the
notes, she sometimes video chats with a friend, and they do the notes together. Students
were asked when they found the videos boring; they were bored when the videos were
over twenty-minutes. Five students indicated any length over 20 minutes was too long,
one student said it was not the length but the actual speed of the recording that made the
video boring, and six students shared that they got bored by having too many sample
problems to complete and that reducing extra sample problems would improve them. All
students interviewed spoke favorably about the graphic organizers that were paired with
the videos. Some said that the graphic organizers helped with efficiency, others said that
they provided reassurance regarding what material was most important to write down.
Multiple interviewees stated that the graphic organizers aided in organization, and for the
most part, they liked how they were able to move through their notes faster. Specifically,
interviewee 3 said “it’s just really … 10 out of 10. Please do not take them away.”
Interviewee 6 said “Once I start using it, it’s just so much easier to find things. Because
not all people are super neat. Like, I have messy handwriting, just an unorganized type of
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writer at least. So having it all boxed and I can easily put in the information is nice.”
Even Interviewee 11, who did not respond favorably to the flipped model classroom, said
“I like the graphic organizers a lot. Okay, I think it’s a really good idea.” Figure 9 shows
an example of two graphic organizers that students completed while watching videos.
Figure 9
Student Samples of Completed Graphic Organizers

For students to follow through with any type of homework, they need to find
some type of intrinsic motivation. When asked about their motivation both in and out of
class, students shared a variety of responses. Table 6 shares some of those findings.
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Table 6
Student Quotes about Motivation

Interviewee 1

The thing that motivates me is just if it really seems kind of hard. I
kind of need to kind of watch the video and buckle down and watch
it and do the notes. I’ve always been good in math. And I have
enjoyed math like problem solving

Interviewee 3

If I don't take the videos, I'm going to be behind, that's just a fact.
And then I'm gonna struggle the next day, and then you're literally
gonna have to sit at my desk and do everything for me. I'm just
going to be super confused. And also just knowing that normally
they're not very long. And so, it doesn't take that much time and
actually is something that gets me into my homework process. So,
after my math video, I'm like, yes. And then I'm just like, Alright,
let's do this. And it just motivates me.

Interviewee 4

The fact that everyone is participating and it's like a really nice
vibe and atmosphere because everyone's learning and I really like
that, and I know that I'm not the only one doing math practice.

Interviewee 6

So, I'm doing a lot of things differently. And we've got a faster pace.
So, all of this, I mean, it's just a step up. So, it's harder in a lot of
areas for me, but yeah, just trying to learn more as much as I can
at home before I come to school.

Interviewee 7

I don’t want to be behind. I want to know what we’re learning.
Because I think it’ll be helpful. I like helping other kids understand
and I like seeing them succeed. And because it just makes the whole
morale and everyone knowing it makes it so much better.

Interviewee 8

I still have like this stigma, … grades define me. So, I always try to
like, do my best and try to pass.

Interviewee 9

At the beginning of the year, I did really bad. Like the first two or
three units. I just thought it could be like last year and just was not
at all. I actually I don't have a word for it. So, I think since my unit
2 test, I haven't missed a video or homework. I've done all of it
because I just hate seeing my grades that low or anything. And I
feel terrible about it. So, I just I convinced myself that I have to
bring it up. I have to keep trying.
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During class activities, students exhibited their learned study habits by working through
difficult problems and using their notes when they were stuck or helping a peer who may
be struggling.
Class Experiences
To understand how my students experienced the flipped model of instruction, I
gathered information through interviews about their past instruction experiences and
supports, asked about the supports they felt would best help them to learn, and asked
about their current learning experiences. As a part of helping students to experience being
independent learners, I supported their learning in class and I attempted to learn how they
were supporting their own learning outside of class. Through interviews and classroom
observations, I learned that students were supported by the teacher, peers, and other
resources in numerous ways. Figure 10 illustrates the number of instances captured
within each of these sub-codes followed by a breakdown of the data within.
Figure 10
Class Experiences Data

Note. Atlas.ti (Version 22), 2022.
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I needed insight into the support students experienced in prior mathematics classes,
as well as what supports students found useful to help them learn the new material in my
class. During interviews, students’ descriptions of the previous instructional models they
had experienced were all very much alike. They explained that they took notes during
class from a Power Point or document camera as the teacher wrote. Interviewee 7 said,
they were trying to teach you, [it] was really hard to teach on Zoom. And
especially [the teacher], she would have her [document camera]. And she’d have it
hooked up to her camera on Zoom, and [it would] be really hard to see what she
was writing. So that was kind of hard to learn.
Students expressed that sometimes it was difficult to hear or to see all the work as
teachers were teaching face-to-face students simultaneously with online students and not
all teachers were well versed with the technology. Interviewee 5 said, “it was harder to …
ask questions of teachers and harder to … study, I guess, because everything was online.”
The same student also said, “I think they were … more attentive to the in-person
students.”
Students described the process for class as “you take the notes in class one day,
takes like 30 minutes, then the rest of the class you do practice. The next day you come in
and do some more practice. So, it’s typical, I thought it worked well. I mean, I [tended] to
catch on to things quite fast last year, at least” (Interviewee 6). Most students said that the
pace was okay, but Interviewee 3 expressed that at times that was difficult:
I rush to take my notes and then they would end up being sloppy. Then it would
be hard for me to study. And then…if I would tell the teacher to wait, she couldn’t
and then she’d be like, it’s on [district platform]. And then I could never find it.
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Practice time was filled with worksheets but few hands-on activities due to the pandemic
restrictions.
Throughout each discussion of their previous class structure, 11 of the 12 students
expressed that they enjoyed and preferred the flipped model much better than the
traditional one. When asked why that was true, students said they enjoyed being able to
play games in class, work with their peers, take notes at a pace that worked better for
them, and to be able to work through harder problems with the teacher on deck to better
support them when needed. Interviewee 8 said, “I’m a hands-on learner, I have to be able
to read things with my own in my own hands and things like that.” The one student who
expressed a dislike of the flipped model (Interviewee 11) said “I just learned so much
better taking them [notes] in class. And that’s what I miss about seventh grade”. She
further explained that this model was simply different, and she had not gotten used to it
even though we have been doing it for half of the school year.
According to this same student, prior expectations were relaxed during the
pandemic, and they did not have to stick to hard deadlines but could turn work in late
with few to no penalties. For example, she said, “Teachers just gave us the easy way out.
If we forgot to do something, they would let us do it late without penalties.” Another
student shared that he did not focus on retaining information but used his computer or
phone to look up information as needed:
I didn’t really process. I didn’t really retain any of the information. I kept it
maybe for the moment that I learned in. Barely even for the week. If I’m being
honest, it really didn’t stick with me at all. (Interviewee 8)
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Other students (Interviewees 3, 7, and 9) shared that because no one was making them do
the work, they just chose not to do it. Students also said that they never had to show any
work as they completed all graded assignments on the computer.
When asked about previous supports they were given or needed, all students said
that there was a weekly online help session that they had the option of attending. Eight
students said their teacher would work a problem in class when asked and that if they
raised their hand, the teacher would give immediate help, while 2 students shared that it
was difficult for their teachers to hear their questions when attending classes online or
having to talk through masks and shields. One student called her tutor when she needed
extra help, or they asked a sibling or parent. Three said when they needed extra help they
would look back to their notes, go online to Khan Academy (Khan, 2021), or watch any
extra videos that the teacher posted.
Through 12 observations, reflections, and interviews, there were 81 instances
coded as current teacher support. Table 7 provides excerpts from the data showing
evidence of this support in the classroom.
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Table 7
Observations and Quotes of Current Teacher Support
Researcher or Student
Observation 1
Quadratic
Transformations
(Appendix F)

Observations or Quotes
•
•
•
•
•
•
•

Students asking teacher clarifying questions
Teacher asking students to tell me where they are
stuck
Teacher helped students to break large problems into
a series of singles to help them see the difference
Teacher asking students what they know
Teacher asking students what the vertex is
Teacher asking students what the parent function is
Teacher asking students what movement the vertex
controls

Observation 2
Transformation
Scavenger Hunt
(Appendix G)

•

Teacher providing a hint about the movements for
transformations

Observation 4
Quadratic 3A Review
Stations
(Appendix I)

•

Teacher used red/green cups for students to signal if
they needed help
Teacher reviewing the connection between vertex,
maximum, minimum, and word problems
Teacher listened for student struggles

•
•

Observation 8
Solving Quadratics
Clue
(Appendix M)

•
•

Observation 11
Quadratic Area
Problems
(Appendix P)

•

•

•
•

Teacher reminders to read context clues
Teacher helped students to work through their
challenges without giving an answer
Students needed to be pushed to make observations
of different types of problems by looking back to
previous problem sets
Teacher reassured students that they have the skills
necessary
Teacher suggested drawing a picture
Teacher suggested different tools for solving
quadratic equations

(continued)
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Table 7 (continued)
Observations and Quotes of Current Teacher Support
Researcher or Student

Observations or Quotes

Observation 11
Quadratic Area
Problems
(Appendix P)

•

Interviewee 2

I just kind of like, write a little thing down either on my hand
or on a piece of paper to ask you about it in class.

Interviewee 3

I come up to you since I spend like half the class at your
desk.
.
In class, I’ll just ask the people on my table first. And then if
they are like, oh, you should probably just go ask Miss
Colclasure.

Interviewee 4

•

Teacher giving pep talks keeping students on task and not
letting them give up
Teacher providing hints and help to students struggling
by giving them a page with a model problem, or giving
them a hint through a question like “can a dimension be
a negative?” or asking them “can you draw a picture to
describe the situation?”

Interviewee 5

In class I just ask the teacher

Interviewee 8

When I’m at home, I will wait, and then come to class and
ask you. When I’m in person I’ll ask you.
I have an expert to come explain. Step by step. What my
issue is, like when you told me that I forget to square? I
wouldn’t have caught on my own

Interviewee 10

The teacher has a really good way of explaining it.

All twelve of the activities included elements of teacher support from guiding questions
to fully led examples. During group activities, the teacher often gave red and green cups
to groups as an indicator of progress through an activity. A green cup told the teacher that
the group is doing fine while a red cup indicated that the group was struggling and
needed help from the teacher. Another support used during activities were hint sheets.
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These hints ranged from the slightest of clues on how to get started with a problem all the
way up to a step-by-step guide or model on how to solve a problem. Each hint sheet was
created with the students in mind and provided tidbits of information that would offer
students an idea of how to get started. An example of a hint sheet is found in Figure 11.
Figure 11
Hint sheet for Quadratic Area Problems

Students had graphic organizers for all notes videos to help support their notetaking
because they were doing this portion without the teacher present. Students explained that
when they watched the notes video, they would write any questions they had for the
teacher down on a piece of paper to ask during the next class. Students also asked for
help from the teacher during different classroom activities so that they were able to
master the content. For example, during the Area using Quadratics lesson, students were
tasked with finding the dimensions of a rectangle using what they had learned about
solving quadratics (Observation 11). There was no single video or graphic organizer for
this lesson, because this was a culmination of solving quadratic equations in general
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using any of the methods learned. Students were not told in the beginning explicitly what
they should do, but were encouraged to work with their peers to brainstorm ways to solve
with the only requirement being that they must show evidence of using quadratics. Hints
were posted about the room with progressive suggestions such as: draw and label a
picture; find the area of the rectangle; use what you know about solving quadratics; a
model with a picture and an example of what to do. I noticed that students did not lack
ability or skill, but instead lacked confidence that they could put the skills together
without direct instruction. During this activity as well as all activities, the teacher offered
a great deal of support to students through questions that prompted student prior
knowledge and allowed them the opportunity to solve a problem without being told the
answer. Students were supported through encouragement and reminded that when they
show their work, they are giving the teacher a glimpse into their thought process which
allows the teacher to help them when they make mistakes.
Throughout classroom observations, students both offered and received peer
support. Table 8 illustrates a portion of the 116 instances coded as peer support during the
coding process.
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Table 8
Observations and Quotes of Peer Support
Researcher and Students

Observations and Quotes

Observation 1: Quadratic
Transformations (Appendix F)

•

Student said to a peer: “don’t give me the
answer, tell me how to solve.”

•

Students were observed checking answers with
each other.

•

Students were observed and heard explaining
concepts to peers.

•

Students asking peers how and why questions

•

Students explaining the parts of a quadratic

•
•

Students telling teammates: “we’re looking for
the zeros.”
Students teaching peers with whiteboard

•

Students asking each other how to factor

•

Student working backwards from a solution and
then explaining process to peer

•

Students debating how to solve the word
problem

•

Student telling another student: “no, divide
first”

•

Asking each other what they got for an answer

•

Student explaining how to solve by telling what
operations to do and in what order

Observation 3: Quadratics 3A
Digital Breakout (Appendix H)

Observation 4: Quadratics 3A
Review Stations (Appendix I)

Observation 7: Solve by Square
Roots (Appendix L)

(continued)
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Table 8 (continued)
Observations and Quotes of Peer Support
Researcher and Students

Observations and Quotes

Observation 9: Completing the
Square Investigation (Appendix
N)

•

Group found an algorithm for finding C and
was telling another student what to put into the
calculator

•

Students showing peers how to line up the
algebra tiles on the mat

•

Students explaining solutions

•

Students showing a peer where they made a
mistake

•

Students giving reminders on the first step to
completing the square

Observation 10: Solving
Quadratics Hasbro Style
(Appendix O)

Interviewee 1

What I usually do is I’ll ask someone around me to
help me if they understand it.

Interviewee 3

Normally, I ask the people at my table, because,
you know, they’re really smart, and they know what
they’re doing most of the time, so I normally ask.

Interviewee 4

I also like placemats (see Figure 10), because we
all have one sheet, and we can all do our work and
one box that we can all compare work. And it’s just
easier to see how everyone did their work. So, if I
get something wrong, I can see exactly where I
made mistake because I have three other boxes to
look at.

Interviewee 10

Sometimes I’ll ask the people at my table.

(continued)
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Table 8 (continued)
Observations and Quotes of Peer Support

Researcher and Students

Observations and Quotes

Interviewee 11

I usually just ask someone sitting near me
Peer helps you understand a lot. When we were
doing the escape room, I didn’t understand how to
do something. Okay. And then she explained to me
how to do it. And I got it. And they explain that I
kind of really understand it because it’s kind of
easier understanding it from another student’s
view. Because they have ways to make me
understand.

Solving quadratic equations using placemats was an activity in which students were
reliant on peer support. During this activity, students worked in groups of three or four.
Each group received a large piece of butcher paper, which they divided into work areas
with a common answer box. Students were given a set of problems to solve with the
instructions that all students work the problem, verify their answers with each other, and
then write their final answer in the common answer box. While students worked, the
teacher walked around the room and checked off any correct answers inside the answer
box. Figure 12 provides two pictures of these placemats. When students disagreed on a
solution, they were able to move around to review their peers’ work. Students also
watched for the teacher to check off correct answers and immediately returned to a
problem if they did not receive a checkmark. This process allowed students to help each
other with content, use error analysis to find mistakes, and work to gain confidence
through support by their peers.
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Figure 12
Solving Quadratics Collaborative Group Placemat

Students helped each other in a variety of ways. Often, students would compare
answers to see if they agreed and when they found a discrepancy, they would discuss how
they each had solved the problems. At times, this discussion became heated and escalated
into a debate, but one that always had a positive outcome. Students were competitive with
each other and at times would race against each other to see who could solve a problem
first. Students would look over peers’ shoulders at their work and point out a mistake to
help them or would work out a problem on paper detailing the steps needed to solve
problems. Students shared in each other’s successes by giving each other a high five
when they both got an answer correct.
Student support did not end at the classroom door. Students were provided
support through the posting of solution keys. When asked if they preferred a list of
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answers or worked out solutions, students said worked out solutions because then they
can compare their work to find their mistake. Interviewee 1 stated that,
it is a lot more helpful. Because if you get the wrong answer, you can go and
compare your work to their work to your work. So, you look and go, alright, I did
this. Oh, it needs to be a negative five instead of a positive five. Okay, so that’s
where I went wrong.
Students also explained that they would rewatch videos and review their notes when they
struggled with a concept. Some students used other online videos and resources such as
Khan Academy (Khan, 2021), while others relied on a tutor. A few students said that they
also can ask a parent or sibling for help. Interviewee 4 said, “if I’m confused, I’ll ask my
parents first”, and Interviewee 2 said, “I’ll bring it to my sister firsthand.” Interviewee 5
said, “if I’m at home, I will ask my brother or my parents. And if that doesn’t work, then
I can go to something like Khan Academy.”
I asked students to think about this year and what additional supports could have
been provided during class to help them with their understanding of the concepts. The
ideas they suggested were a combination of help strategies and activities to complete
during class. They suggested we play more games and students be able to use the
whiteboards that are up on the wall in the classroom so they can show their peers what
they are doing and be able to watch their peers solve problems. They also asked for
additional morning sessions to get extra help and more opportunities for individual help
from the teacher during class time. Finally, a few students asked for additional
worksheets to be made available so that they had more opportunities to continue to
practice when they finished an activity or the option to work on Delta Math (2009)
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assignments during class time. Delta Math is an online program that allows teachers to
create assignments for students to use as a source of practice for desired skill.
Engagement
Figure 13 shows the number of instances coded in the engagement category. The
responses coded as positive and negative provide insight into student active engagement
using the flipped model classroom and active learning strategies. Students articulated
many positive comments and displayed behaviors that speak to the success of the model
and the negative comments are opportunities for growth and improvement.
Out of 320 items coded as either positive engagement or negative engagement,
there were just 62 instances coded as negative. Through interviews, I learned that
students were often bored in class during those moments of teacher-directed learning or
near the end of class. Interviewee 1 stated, “then you say for us to stop or, and look at the
board, the only time I really felt bored.” Similarly, Interviewee 5 shared, “we do stuff on
the board, and like random problems. Because that does help. It gives me extra practice,
but it’s boring, but it’s needed.” Other reasons for negative engagement were reported as
boredom from working problems. Interviewee 2 said that “sometimes, like at the end of
the problem sheet, it there’s, I don’t know, like, 10 minutes left in class, and there’s a
bunch of problems left. And I’ve already done a ton of them that yeah, that’s when I start
to get bored.”
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Figure 13
Engagement Data

Note. Atlas.ti (Version 22), 2022.
Interviewee 2 also shared, “I always get bored, like, towards the end, like the last few
minutes of class. So, it’s really not a problem, because it’s just the last few minutes of
class.” Interviewee 4 also shared similar feelings: “when I finished my classwork, or if
I’m just tired of doing problems, I’ll just sit there for a while and just, get my mind back
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on track.” Interviewee 3 shared varied reasons for being disengaged or board. For
example, she said,
when we’re like doing problems together or something, and I don’t know what
I’m doing. Like, I’m just confused overall, but you’re doing the problem with us.
And someone’s confused. And that’s not what I’m confused on. I don’t know. It’s
just, certain moments, you know, I’m just bored.”
Interviewee 3 also shared that “if we’re doing a board game, and I don’t that know what
I’m doing, I don’t want to engage as much because then I know I’m going to lose.
During class observations, most groups were usually on task with students
working collaboratively together. However, there were instances during each observation
in which one or two groups within a class period required redirection to get back on task.
During these moments students were having conversations unrelated to the task or were
completely distracted and ignoring the task at hand. Additionally, students were more
likely to be off task and less engaged in the class activity when they were experiencing
struggles. Through twelve classroom observations of three classes of Algebra 1, the
majority of students observed were uncomfortable with struggling in a subject that they
have not struggled in before and are more likely to disengage than to try to push through.
In fact, even Interviewee 7 who expressed during his interview that he wanted more
challenging problems and was the student all other students looked to for help became
frustrated at times when he could not figure out how to solve a problem. These situations
occurred mostly when students were given an activity that required them to explore and
discover without direct instruction either before or during from the teacher. When
looking at the data in Figure 11, the activity with the fewest negative engagement

125
observations was the Survivor Game (Appendix J). That activity was a team competition
where students were highly engaged, challenging each other to do their part because they
wanted to win the game. Only once, during the classroom observations, there were offtask conversations taking place. This was quite different than the Completing the Square
Investigation (Appendix N). This activity had the most negative engagement observations
noted. The task required students to work without teacher intervention for the first thirty
minutes with only the directions and example as a resource. The activity was designed
using Constructivist Learning Theory and students were challenged to discover a
mathematical concept without having a preview of the topic. Throughout the observation,
students were redirected and encouraged to return to the task and to refrain from throwing
algebra tiles eight times. Overall, the more game-like the activity was, the more engaged
students appeared to be. However, the activities that were created to support basic skills
that needed attention or to investigate a concept designed for students to discover a
mathematical idea were harder to keep students engaged.
With 258 instances coded as positive engagement, students had an
overwhelmingly positive response to using the flipped model instruction to deliver
content. Table 9 gives an example that each student shared during interviews about what
they like and how that engages them during class.
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Table 9
Student Quotes Showing Evidence of Positive Engagement
Student

Quotes

Interviewee 1

We do these, like games where you have the board or like
Jeopardy or kind of stuff. That’ll usually be really energetic.

Interviewee 2

I like the placemats, Clue, and the board games the most.
And I think that goes for everybody at my table as well.
Because I think it all kind of encourages us to, especially the
board games, when we played Candyland. All of us were
kind of like I need to win. So, it was kind of like we all tried
to get the answers of the questions right.

Interviewee 3

Sometimes we’ll do races, or we’ll be, oh, it’s okay. Oh, slow
down. Like, no, I need help with that, and, or something like
that. And so yeah, I definitely think the people I sit with, and
also the game boards that we do are really fun, and it just
makes me want to learn more.
When I know what I’m doing, I wanna participate more.

Interviewee 4

It’s fun to do in class because we can talk to like, I can talk
to my friends, and then something wrong, I can help them.
And it’s just like really engaging.
I’m more motivated because I look forward to going to math
because I can work with my friends. And I know that we
don’t have to sit during another whole class doing notes.

Interviewee 5

When we actually have something to do instead of just taking
notes.
I like the breakout rooms because that inspires more
competition

(continued)
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Table 9 (continued)
Student Quotes Showing Evidence of Positive Engagement

Student

Quotes

Interviewee 6

I like the fun activities. Those are always nice. Especially the
group ones. Where [it] allows you to do two things, get to
play the game and practice the material and ask your
questions if I need to.

Interviewee 7

I really just like being able to do like worksheets and stuff in
here. And having the opportunity to do like board games,
instead of like doing notes in class.
I like helping other kids understand and I like seeing them
succeed. And because it just makes the whole like morale
and like everyone knowing it makes it so much better.

Interviewee 8

I can turn it into like, a competition and like, oh my gosh,
how many problems did you get done? So I can sort of
motivate myself.

Interviewee 9

Jenga. It’s just fun sometimes. And other times, it’s just like,
a lot of the activities you do, it’s like a more fun way to
learn, like some of the mystery things makes it more
intriguing. But even if it’s not that just the normal stuff. I just
feel like I’ve got to get down so I can keep trying to bring my
grade up.

Interviewee 10

I’ve had a lot more motivation during class. Because it’s not
like I’m just sitting there being bored listening to the teacher.

Interviewee 11

I like the activities that are in class. Like, that’s when I’m
like, it’s fun.

Interviewee 12

I feel like I’m getting more done. Because during the notes, it
just be kind of like the notes.
So, I feel like I’m getting more practice done than I normally
would have in sixth or seventh grade.
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One of the activities that students enjoyed was our digital breakout. Figure 14 shows the
setup for our breakout for students in the cafeteria.
Figure 14
Digital Breakout Room Setup and Provided Materials

Students worked in groups and each group was randomly assigned a room to be locked
into. Groups were given a whiteboard for messaging, three post-it notes to use to indicate
they needed a hint, two iPads to access the digital breakout, and they each brought in
their own resources that included paper, pencils, calculator, and their notes packet. This
was a review for the first half of the quadratics equations unit and covered material that
included attributes of quadratics, factoring and graphing, transformations, and finding the
axis of symmetry and vertex. If a group needed to use one of their hints, they had to use
their whiteboard to communicate with me. This really forced them to think about how
they would ask their questions and I communicated back in the same manner. Students
seemed to enjoy the activity and they supported each other as groups were heard helping
each other with their factoring, arguing about using a hint or trying to solve one more
time.
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Throughout the study, students expressed that they enjoyed the flexibility to take
notes at their own speed instead of relying on how fast or slow their peers write down
information. They also expressed that they really enjoy working with their peers in class.
They shared that working with their friends and being allowed to help each other is
something they look forward to doing in this class. One student supported this idea by
saying, “It’s a positive vibe because everyone is participating” (Interviewee 4). Another
student liked how flexible the environment is so they can get individual help whenever
they need it, which makes them feel supported. Many students shared during interviews
how much they enjoyed playing games to reinforce concepts. When asked which games
they may prefer, many of them said Jenga and Clue because some think it is exciting
when the block tower falls over; others enjoy solving a murder mystery using
mathematics problems. Some students said that they really like the placemat activity also
because they can easily see each other’s work and help when needed.
Students were highly engaged with the solving quadratics Clue game. Figure 15
shows pictures of the materials for this activity. The goal of the activity was for students
to successfully unlock six bags to reveal clues that would help them to solve the murder
mystery.
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Figure 15
Clue Mystery Materials

Students worked in small groups to solve problems and were only allowed to retrieve a
locked bag to open once all members had solved all problems. This pushed some students
to work faster than they might normally and encouraged students to help each other when
struggling. Students enjoyed the hands-on portion of this activity by unlocking an actual
combination lock, using clue cards from the original Hasbro game, and using a clue sheet
from the actual board game materials.
During every class observation, multiple groups of students were seen leaning in
on a problem they were trying together. All students were seen working with peers and
showing each other their answers and their work. Arguments over what step was next,
what problem set to grab, or even which bag to take were validations that students were
immersed in their work. Students in several groups each class period could be heard
arguing over why an answer was incorrect followed by explanations from other students.
Strategies were made during team competitions, and laughter and screams were heard as
Jenga towers toppled and murder mysteries were solved. For every struggle that students
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faced, they were forced to persevere by either working with peers, relying on their own
resources, or waiting for the teacher to come and offer questions to help them reason their
way to success. During these activities, most students remained on task and appeared to
be motivated to complete the assignment. Even those groups who were found to be
disengaged were redirected and, in most cases, they too found success within the activity.
Students most preferred days on which games were played or challenges were offered to
the whole group practice days, however; even on those days most students remained on
task, immersed in the work.
One area of weakness among most of the students was how to handle struggling.
Interviewee 3 shared that they are less engaged when they struggle saying, “If I’m
confused, I kind of, it doesn’t make sense. Like, when I’m confused. I should be paying
attention more.” Most of the students in the study have never struggled with mathematics
before. They have been students who could listen to half of a lesson or see one
demonstration and they could solve any problem involving those concepts. Interviewee 9
expressed “If I’m stuck on something and I’m scared to ask because I know most times
scared of asking questions. Sometimes I just keep stuck.” Between being completely
uncomfortable with struggling and following a school year immersed in pandemic coping
mechanisms, it was easy to understand that students do not know how to struggle
productively.
Throughout this study, I worked to encourage students to push through something
they are struggling with by returning to their basic foundations and rebuilding from there.
Through analysis of classroom observations and the teacher reflection journal, the
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following strategies were documented in Table 10 as ways to help students work through
their productive struggle.
Table 10
Strategies Used to Address Student Struggles
Researcher

Observations

Observation 1:
Quadratic
Transformations
(Appendix F)

•

Asking students to tell me where they are stuck

•

Asking students to tell me what they know about
movements

•

Asking students what the vertex is

•

Students clarifying how a, h, and k work

•

Help students to see the difference between a horizontal
translation and a vertical translation when looking at an
expression

•

Teacher asking small questions about the concept to get
students focused on what they know

Observation 2:
Transformation
Scavenger Hunt
(Appendix G)

Observation 4:
Quadratic 3A Review
Stations

• Reminding students to pause and use their resources when
they are stuck
• Provide a small hint such as “draw a picture” to help
students determine what the problem was asking

Observation 6:
Factoring Placemats
(Appendix K)

• Helping students understand how a GCF works
• Teacher explaining the difference between factoring and
solving
• Teacher asked students to think about whether there could
be duplicate locations on the x-axis

Observation 8:
Solving Quadratics
Clue (Appendix M)

• Helping students to understand when to solve by factoring
and when to use square roots
• Students expressing: “I know what to do but I don’t know
how to explain it”
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When I ask questions about what a student knows or ask them to try to articulate with as
much detail as possible where they are struggling, students slowly learned or realized that
they have the power to work through difficult problems. For example, during the digital
breakout, one observation was recorded that “students showed determination as they did
not want to give up a hint ticket.” A second observation of the same activity was recorded
as “students pushed through and showed determination to get through with little help
from me.” Students have experienced productive struggle and I hope they have come to
realize that not everything will always be easy, but to always have confidence and the
ability to pause, reflect, and retry to make it through the bumpy road. Each time I worked
with a student or small group of students who were struggling I always started off asking
them questions that I was sure they had the answer for. It was important for students to
understand that they do have knowledge and then I was able to help them create new
knowledge by building off what they told me. For example, during the Quadratic Area
Problems (Appendix P) when students were confused, I started with the basic question,
“how do you find the area of a rectangle?”. Later, I asked students “do rulers have
negative numbers on them?”. These two basic questions helped students in every class to
move through their productive struggle and take ownership of their learning.
Finally, students were asked how to improve active engagement. Interviewee 1
suggested having students regroup each day based on their needs. Have students who
need a lot of help from the teacher sit near the teacher and let everyone else sit farther
away. Interviewee 8 suggested there be an option to provide more challenging problems
to students who finish independent work faster than their peers so that they can
experience more challenge and build up their problem-solving skills. Nearly every
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student interviewed requested that we play games as often as possible because they found
the competition to be exciting and engaging.
Mathematical Teaching Practices
The purpose of my research was to reach a deep understanding of my own
teaching practices through the lens of student experiences during the implementation of
my flipped model classroom. To ensure that lessons were rigorous and offered students
opportunities to collaborate and engage in active learning while offering them the space
to take ownership for their learning, I also sought to use research-based practices.
Through my flipped model classroom I wanted to provide opportunities for students to be
actively engaged in the mathematics as well as provide opportunities for students to take
ownership for their learning. To ensure I was offering these opportunities, I looked to the
MTPs (NCTM 2014) as a guide when designing lessons to ensure I was using nationally
accepted rigorous teaching practices to engage my students.
The last part of the analysis that was conducted was looking for evidence of
MTPs within each lesson with corresponding teacher journal and class observation
journal. In Chapter 2, I suggested that only six of the eight practices were planned to be
incorporated in the 12 lessons that were observed. However, during the coding process,
all eight practices were included as codes to see what practices were actually
implemented across the 12 lessons. Although MTPs are really strategies that teachers
implement in the classroom, during observations I looked for evidence of these strategies
as I watched students engage in each lesson. Each time I noticed a student or group of
students engaging in a strategy that was connected to a MTP I made note of these in my
observation journal. Because MTPs are teacher strategies, I did not necessarily use these
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terms in my observation journals but instead described the student actions that reflected
these strategies. Unfortunately, I did not keep track of every student related to these
strategies, and that is addressed in my limitations in Chapter 5. When coding for MTPs,
each time I saw a word or phrase that was connected to a specific MTP I coded it as such.
The network view in Figure 16 illustrates which MTPs were used and during which
lesson. As shown, seven of the eight teaching practices were used throughout the 12
observations. The only mathematical teaching practice that was not observed was using
and connecting mathematical representations. This is not to say that it has never been
used, but it was not observed during the specific data collection period.
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Figure 16
Mathematics Teaching Practices Network View

Note. Atlas.ti (Version 22), 2022.
Figure 17 offers a breakdown of which mathematics teaching practice was present during
each lesson that was observed. This analysis included the 12 written lessons, 12 teacher
reflection journals, and the 12 lessons observed, and coding was done looking for
evidence of each MTP.
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Figure 17
Mathematics Teaching Practices Data

Note. Atlas.ti (Version 22), 2022.
As shown in Figure 17, the most observable MTP was that of supporting productive
struggle. NCTM (2014) defines this teaching practice, stating “effective teaching of
mathematics consistently provides students, individually and collectively, with
opportunities and supports to engage in productive struggle as they grapple with
mathematical ideas and relationships” (p. 10). When discussing study habits and
struggling with the material during an interview, Interviewee 2 explained, “middle school
is supposed to be when you learn to study, but for me, and a lot of my friends we never
had to study before this year. So, we’re still kind of learning how to study.” This
statement was evident during class observations as students spent time exploring how to
push beyond their struggles and continue learning. During the 12 observations, I helped
students learn how to be resourceful by reminding them that they had resources to utilize,
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by asking questions instead of providing answers, and through a great deal of
encouragement. Table 11 shows a variety of these instances.
Table 11
Observations of Supporting Productive Struggle
Researcher

Observations

Observation 1:
Quadratic
Transformations
(Appendix F)

•

Teacher helped student to break a large transformation
problem down into individual movements

•

Asking a group what movement the vertex controls

Observation 2:
Transformation
Scavenger Hunt
(Appendix B)

•

Reminded students to use their notes as a resource

•

Asked students small questions about basic movements to
help them be able to move forward

Observation 4:
Quadratic 3A Review
Stations

•
•

Suggested that students draw a picture
Asked students to describe where the vertex in a quadratic
is and use that to determine how to solve a word problem

Observation 8:
Solving Quadratics
Clue (Appendix M)

•

Prompted students by asking if there is a greatest common
factor

•

Prompted a group to think about a, b, and c and the role
they play in a quadratic equation

•

Reassured students that they already had the necessary
skills to solve the problem
Suggested that students draw a picture of a rectangle

Observation 11:
Quadratic Area
Problems (Appendix
P)

•

The second most common teaching practice I observed was mathematical
discourse. NCTM (2014) defines this by saying “effective teaching of mathematics
facilitates discourse among students to build shared understanding of mathematical ideas
by analyzing and comparing student approaches and arguments” (p. 10). Throughout all
lessons observed, students were participating in meaningful discourse. There were several
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instances in which students were engaged in intense arguments trying to prove that they
were correct. Students were heard explaining how to solve problems, the meaning of
vocabulary terms, and how formulas worked. Table 12 shows a variety of these instances.
Table 12
Observations of Mathematical Discourse
Researcher

Observations

Observation 1: Quadratic
Transformations
(Appendix F)

•
•

Students argued over a translation and which direction
the quadratic was moving
A student asked a peer to explain a solution

•

A heated discussion over stretch and compression

Observation 2:
•
Transformation Scavenger
Hunt
•

A group of students were arguing over the correct
order to put the transformation cards in
Students clarifying how a, h, and k work to their group

Observation 3: Quadratic
3A Digital Breakout
(Appendix H)

•

Students confirming answer with each other

•

Students comparing their answers

Observation 4: Quadratic
3A Review Stations

•

Students arguing about how they solved the problem

•

Students debating how to solve the word problem

Observation 5: Survivor
Game (Appendix J)

•

Students discussing the direction of the graph

Observation 6: Factoring
Placemats (Appendix K)

•

Students debated what to do with the GCF of 5

•

Students explaining the GCF

•

Students argued with peers as they worked to prove
their answer was correct
Students arguing over how to solve a problem

Observation 10: Solving
Quadratics Hasbro Style
(Appendix O)

•
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Mathematical Discourse was most observed during the lesson Zombie Attack
(Appendix Q) that was designed as a culminating task for a unit of study but it was
introduced the day prior to officially beginning the unit. The task was designed for
students to complete slowly over the course of several weeks as they were learning the
material. They were given a day to preview the task prior to the start of the lesson with
the only directions being that I would not be offering any help during that class period.
Students were highly engaged with making predictions and trying to solve more than
their peers without being taught the material. Although students knew that I would not be
answering any questions, they still asked questions like, “Is this table correct?” “Am I on
the right track,” and so forth. Once students believed that I really was not going to
entertain questions, they turned to their peers and began to compare work.
The third most implemented MTP was evidence of student thinking. NCTM
(2014) defines this by saying “effective teaching of mathematics uses evidence of student
thinking to assess progress toward mathematical understanding and to adjust instruction
continually in ways that support and extend learning” (p. 10). Over half of the lessons
observed included evidence of student thinking in action as students were working in a
collaborative manner to complete the task in front of them. During these work sessions, I
was assessing student knowledge through observing what students were doing, listening
to what students were saying, and asking questions to further gauge what students were
understanding. For example, during the transformation scavenger hunt, the students were
explaining a, h, and k to their peers. I followed up by asking students to give an example
of each of those parts and to explain the connection each had to the movement of the
quadratic equations. During the survivor game, students were explaining how to find the
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range to their group. When it was time to go over that answer, I asked that group to
reexplain their solution to the class. This allowed other students to hear the explanation
that illustrated understanding.
Students working on the Quadratics Area Problem (Appendix P) had to be able to
take what they had learned about solving quadratics and apply that skill to finding the
side length of a rectangle when given the area. Students received hints as needed that
included prompts to draw a picture and label it, asking students how to find the area of a
rectangle, asking what kind of number is reasonable when finding side lengths; those
hints were adjusted through teacher questions, and they had to rely on their own skills
and each other to navigate the problem they were working. In observation four
(Quadratics 3A Review Stations, Appendix I), students were working through a review
station on quadratic equations and a pair of students was struggling through a particular
problem. Instead of asking for help, one student looked at the answer and then chose to
work backward until he figured out how the problem could have been solved. I was then
able to ask him questions about his thinking and how he was able to work his way
through. This showed how the student used his student thinking and resources to navigate
a difficult situation. During observation seven (Solving by Square Roots, Appendix L), a
student was teaching and explaining how to solve a quadratic equation using square roots
to one of their peers. I was able to see that the student had mastered the concept and was
ready for more challenging concepts. Students were observed reviewing their work,
collaborating with peers, making notations on handouts, using their calculators, and
checking answers to verify their solutions. Through these actions and conversations with
students, I observed evidence of mathematical thinking and as the teacher, I was able to
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determine which students needed additional help, which students needed to be challenged
more, and how best to move forward in each lesson.
The next teaching practice, promoting reasoning and problem solving, was fourth
highest with 36 observations. NCTM defines this teaching practice by saying, “Effective
teaching of mathematics engages students in solving and discussing tasks that promote
mathematical reasoning and problem solving and allow multiple entry points and varied
solution strategies” (p. 10). During the Factoring Placemat Activity (Appendix K),
students were given opportunities to discuss problems with their peers, and they were
able to collaborate and check solutions by looking at each other’s work. The Completing
the Square Investigation (Appendix N) had the most instances of promoting reasoning
and problem solving. This was the first true discovery task that students had experienced,
and most students were struggling with what to do. As the teacher, I reminded them to
use their resources and follow the examples given. After wait time was given, students
were able to access the task from multiple entry points by exploring using the algebra
tiles provided, but following the lead of the example, or by working with a peer and
discussing observations. In the first observation, Quadratic Transformations (Appendix
F), the teacher opened the lesson with a whole-group review of the basics of
transformations and then moved to small group collaboration so that students could apply
the basics to more complicated problems.
Posing purposeful questions had the fifth highest notations with 32 observations.
NCTM (2014) explains, “Effective teaching of mathematics uses purposeful questions to
assess and advance students’ reasoning and sense making about important mathematical
ideas and relationships” (p. 10). During the first observation (Quadratic Transformations,
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Appendix F), I asked students to describe where they were stuck when describing
transformations. I needed to get to the root of where a student was struggling to be able to
use questions that allowed them to progress. When students were confused by a factoring
quadratic question during the Solve by Placemat Factoring Activity (Appendix K), I
challenged them to think about whether there could be duplicate locations on the x-axis
and further asked when does a parabola only touch the x-axis once. Although few
students wanted to give up a ticket to be able to get help during Quadratics 3A Digital
Breakout (Appendix H), students had to use a whiteboard to ask me questions and in turn,
I offered help to them by posing questions to them using a whiteboard. This forced
students to think deeply about the help they needed and allowed the teacher to offer help
creatively and strategically through questioning.
The last two teaching practices implemented during the study were conceptual
understanding with 16 observations and establishing goals with nine observations.
Students needed to show that they had gained a conceptual understanding of the
properties of quadratics to be able to solve the quadratic equations in the Solving
Quadratics Lockout Clue game (Appendix M). Students also had to show that they
understood the parts of the quadratic equation when solving word problems during both
the Quadratic 3A Digital Breakout (Appendix H) and Quadratic Unit 3A Review Stations
(Appendix I). Through student conversation and arguments, they were able to work
through these tasks and show that they did have the conceptual understanding necessary
to move on. The final MTP, goal setting, was put into practice by the teacher. During the
Quadratics Transformations Scavenger Hunt (Appendix G), the teacher set the goal that
students would be able to identify transformations and write transformed function. After
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the goal was set, students were heard working together to decide on a plan to follow to
successfully complete their transformation scavenger hunt. During the Solving
Quadratics Lockout Clue, the teacher established the goals that students would first
successfully be able to navigate through each set of problems, and then be able to
communicate and solve the Clue mystery.
Throughout the observations, the teacher used appropriate questioning to help
students with their thinking and understanding without removing their opportunity to
learn. For example, during our Quadratics Area Problems (Appendix P), students
struggled with what to do and I used focusing questions (NCTM, 2014) such as “what do
you know about the area of a rectangle?” and “what are the properties of a rectangle?” to
help students generate their own ideas to solve the problem. Students were given many
opportunities to experience solving problems at a variety of levels and in diverse ways
that encompassed collaboration and offered every student an entry point to the work. The
mathematical teaching practices supported the lessons designed to ensure that this flipped
teaching model would be rigorous and successful for students to learn how to be
independent learners. Mathematical teaching practices are grounded in getting students to
think, engage in learning, collaborate, and work to build fluency and strong
understanding of their mathematics.
Emergent Themes
Through a collection of interviews and observations, analyzing data through a
series of open coding, axial coding, and selective coding, four themes emerged to fully
describe the nature of my implementation of the flipped model classroom, the
experiences of the eighth-grade students learning in the model, and how students were
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provided opportunities to take ownership of their learning through active engagement.
The four themes that have emerged are: Student Experience with Active Engagement,
Student Experience with Support, Student Experience with Taking Ownership, and
Teacher Challenges of the Flipped Classroom. To form these themes from the data, the
results of the coding process from each of the first four code categories summarized
earlier in this chapter were reanalyzed and coded to represent how they fit together.
Figure 18 represents the co-occurrence between the identified themes and code groups in
a Sankey diagram (Atlas, version 22). A co-occurrence analysis displays the associations
that are found between two or more codes when the same quotation is coded using
multiple codes. When this happens, the diagram shows how the codes overlap.
Figure 18
Emerging Themes

Note. Atlas.ti (Version 22), 2022.
This Sankey diagram illustrates the connections made between the four code groups and
the themes. The co-occurrence analysis shows associations between two codes when they
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are either coding exactly the same quotation (pieces of text) or they are coding quotations
that are touching each other in some way (i.e., within, enclosing, and overlapping). By
looking at this diagram, it is apparent that there is a connection between the themes coded
on the left with the four code groups on the right. Challenges of the flipped model is the
smallest theme that emerged, and it connects showing small co-occurrences with three
code groups when compared to the other three themes. Taking ownership was grounded
heavily in study habit quotes with 44 cooccurrences. Student support showed heavily in
both engagement quotes and class experiences with 62 and 64 co-occurrences,
respectively. Active engagement shows the largest co-occurrence to engagement quotes
with 97 co-occurrences. More about these co-occurrences will be discussed in Chapter 5.
Challenges of the Flipped Model
The first theme that emerged through analyzing and coding of data was teacher
challenges with the flipped model. It represents opportunities for growth where the
flipped model presented challenges to the students and me as the teacher. These
challenges helped me address the overall purpose of my study, which was to understand
my teaching using the flipped model classroom through the lens of student experiences
and researcher reflection . This theme elaborated on connections observed in thoughts
about the flipped model, study habits, and student engagement. Figure 19 illustrates the
three centers connecting challenges of the flipped model to thoughts about the flipped
model, study habits, and engagement, with the strongest connection with engagement.
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Figure 19
Challenges of the Flipped Model Network View

Note. Atlas.ti (Version 22), 2022.
The bottom left circle is centered at engagement with connections to all twentyfour quotations that were coded as such. Through classroom observations, students were
not always on task during class. The reasons for this lack of active engagement were
either a lack of focus, struggling to understand the material, not coming to class prepared,
bored with the activity, or tired of solving problems. Interviewee 10 said, “Whenever I
finish my working, there’s nothing to do,” and similarly Interviewee 8 said they would
like “something for like the next level to go in when you get the gist of it.”
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The bottom right circle shows connections to students’ study habits which
connects to student engagement. Students shared during interviews that they at times did
not want to watch a video or found themselves bored while watching the video due to the
length or too many problems. Interviewee 9 said,
Sometimes it was like twenty-five minutes. Well, there’s sometimes you have to
do a lot of the questions to make sure you get it. It’s, like bored like annoying. It’s
not a bad thing. But you because you have to get it known but it’s also still math.
It feels like too much.
They shared that at times they were bored during class when they had worked most of the
class period. Interviewee 5 said, “I get bored easily.”
Finally, the top section shows that there is a connection between student thoughts
about the flipped model classroom and student engagement. Students shared during
interviews that they would often have a question arise while watching the videos but
forget to ask in class which led to confusion, struggle, and a lack of active engagement
during the class activity. Interviewee 6 shared, “For me, I find it really challenging.
Understanding. Like, I’ll watch the video and it will go in. but I don’t really know how to
do it.” Students shared that this model of learning was different and took time to adjust
to.
Even with the implementation of the research-based teaching practices of the
MTPs, students still struggled to stay on task and fully engaged in every activity, and
experienced struggles and boredom periodically throughout the lessons observed. For
example, in the Quadratic Transformations activity (Appendix F), there were three
groups (out of 24) who were off task at some point during the lesson requiring redirection
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from the teacher. During the Quadratics 3A Review Stations (Appendix I) students
during the sixth period class struggled to remain on task while students in the other two
classes were focused and engaged.
Taking Ownership
The second theme that emerged through data analysis was student experience
with taking ownership. It represents the ways students experienced opportunities to
become independent thinkers and took control of their learning. Figure 20 illustrates the
relationship between student ownership for their learning and their thoughts about the
flipped model, their study habits, their daily class engagement, and their experiences
using the flipped model classroom.
Figure 20
Taking Ownership Network View

Note. Atlas.ti (Version 22), 2022.
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This illustration shows the triangulation of findings among student ownership (pink
center) with thoughts about the flipped model (top left), engagement (top middle), class
experiences (top right), and study habits (bottom). Students shared how when they
watched the videos, they felt better prepared for the in-class activities, even when they
have questions they first need to ask. Interviewee 10 said, “I just watched the video and I
sometimes I have to pause the video and I read it before everything’s explained… and
then I watch everything. Then the little practice problems on the organizer, I work by
myself.” Students were observed asking their peers to explain a problem but to not just
give them the answer. One student said “don’t give me the answer, tell me how to solve
it;” an indication that students wanted to learn how to solve a problem and not just get
through an assignment.
Through the incorporation of teaching practices such as mathematical discourse
and productive struggle, students have been afforded opportunities and experiences as
learners while being supported by and in supporting their peers. Using mathematical
discourse during activities such as Transformations Scavenger Hunt, Quadratic 3A
Review Stations, Factoring Placemats, and Solving Quadratics Hasbro Style, students
have explained concepts to the teacher to signal their understanding, shared their ideas
and what they have learned with their peers, and engaged in collaborative groups to
become fluent in mathematical concepts. By allowing students time to explore, think,
reason, and solve different types of problems, students have experienced how to work
through a challenging task using resources and their own thinking. Providing students
opportunities to struggle productively may have supported students as they learned how
to navigate through challenges instead of giving up.
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Students taking ownership of their learning was seen through students supporting
each other and reaching out for help. The flipped model classroom was not an
environment where students came in to receive knowledge, but a place where they came
in to collaborate and work together, even when they were struggling, in order to build
knowledge. Students modeled that they were willing to look to their resources prior to
asking for help. Interviewee 3 stated, “If I’m stuck on a problem, it’s easier for me to just
get out my organizer. And then it’s just, it’s like I’m never really stuck on a problem
anymore;” which is another indication that they were willing to take charge of their
learning. Many students shared during interviews that they have not had to study for
mathematics before. Interviewee 7 said, “I don’t want to be behind. I want to know what
we’re learning. Because I think it’ll be helpful;” an example that this year they were
willing to put forth the effort to do the work in and out of class.
Student Support
The third theme to emerge was that of student experience with support. This
theme emerged through analyzing the data and reanalyzing the codes that were already
identified. The student support theme represents how students were supported by the
teacher, by each other, and through other means. Figure 21 shows how student support
connects thoughts about the flipped model, engagement, class experiences, and study
habits. This illustration shows the relationships among student support and each of the
code groups: thoughts about the flipped model, engagement, class experiences, and study
habits. Although difficult to read, this illustration shows how there is great overlap
between each of the four code groups within this theme. Through classroom observations,
students were seen and heard offering each other support during collaborative activities.
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Students could be seen looking over a peer’s work to find a mistake or writing out the
steps to solve a problem. Students were observed taking out their notes from a previous
video and rereading what they had written down and then applying it to the problem at
hand. Hint sheets were provided at times, and students were seen reading the hint sheets
and pointing out statements and examples to their peers. Students could be heard teaching
a concept to a peer or questioning how an answer was derived. Support was provided to
students as needed and students were encouraged to be active participants and strong selfadvocates by asking for help when they needed it. These examples above are all
examples of MTPs that have been utilized throughout the study. By sharing with other
students and helping to find mistakes, students were engaging in mathematical discourse
and demonstrating their fluency and conceptual understanding as they were being teacher
to their peers. Students shared how they were learning how to navigate struggles when
they were taking notes at home by reaching out to their parents, tutors, or utilizing other
recourses. Learning how to work through struggles and be productive was the teaching
practice that was most observed throughout the study. Interviewee 2 shared, “because of
how many people I go to, if I don’t understand it, like, I get different views on it, and I
can choose which one best suits me.” Most importantly, many were deciding that they
wanted to figure it out before they returned to class and ask for help.
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Figure 21
Student Support Network View

.

Note. Atlas.ti (Version 22), 2022
Interviewee 9 said, “If I can’t figure something out. I just go back and look at my notes
and it tells me exactly what to do.” Students still struggled at times during class and
certainly there were situations where they did not push themselves to move forward, but

154
they also helped themselves and helped each other during class to practice their problem
solving and collaboration techniques.
Active Engagement
The final theme that emerged through data analysis was student experience with
active engagement. Did the flipped model experience allow for an engaging classroom?
The results from student interviews and classroom observations showed a strong support
that this model did lead to an active and engaging learning environment. Figure 22
illustrates the connections and triangulation made among the four code groups and active
engagement. This figure illustrates the strong connection that active engagement plays
within each of the four code groups.
Figure 22
Active Engagement Network View

Note. Atlas.ti (Version 22), 2022
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The strongest connection can be seen in the top portion which represents all the active
engagement opportunities that were noted through classroom observations and thoughts
shared during interviews. Figure 23 is zoomed in on that section of the Figure 22. The
lines seen around the figure represent additional connections that could not fit within the
viewing window.
Figure 23
Concentration of Engagement Quotes Network View

Note. Atlas.ti (Version 22), 2022.
Students said they found themselves wanting to come to class because we were not going
to take notes but instead have time to review the concepts and reinforce skills by playing
games, collaborating in small groups, and working independently. Interviewee 4 said,
“I’m more motivated because I look forward to going to math because I can … work with
my friends. And I know that we don’t have to sit during another whole class doing
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notes.” Interviewee 6 shared, “I like the fun activities. Those are always … nice.
Especially … the group ones, where allows you to do two things. Get to play the game
and practice the material and ask your questions if you need to.” Watching students work
together to solve problems (every observation), give high five’s when an answer was
correct (8 of twelve observations), and hearing laughter when a mistake was found (ten of
twelve observations) were all evidence that students were actively engaged during class.
Students shared that they enjoyed using placemats to solve problems because they
could see each other’s work and it provided a large space to show peers how to solve
problems. Jenga was another favorite as students liked the thrill of being able to keep a
tower of blocks from tumbling while solving problems in class. Still another favorite was
Clue. Interviewee 7 said, “I really like Clue actually. Because we know we have a little
worksheet. And then we get you know, we get to go up to grab this, we’re really playing
Clue with a little bit of learning. We’re doing the worksheet. But we’re motivated by
figuring out who the murderer was. So, it’s kind of like unconsciously or subconsciously
doing the work just to get finished and figure it out and get the cards and envelopes open.
It’s just really fun.” Students enjoyed having a purpose to solving exercise problems and
solving a murder mystery provided that purpose.
Overall, the data presented so far shows evidence that students seemed to really
like the flipped model classroom. Interviewee 4 shared, “It’s fun to do in class because
we can talk to like, I can talk to my friends, and then they can give like, they get
something wrong. I can help them, and I get something wrong, I can get help. And it’s
just really engaging.” Students expressed that this model was more efficient with their
time both during class and after school. Interviewee 4 shared, “I actually really like it
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because you can do the notes at home, which are like only twenty minutes. And then
when you’re going to class you can do the classwork, which for me, sometimes classwork
takes about half an hour or something to complete, because I’m just trying to make sure I
get everything right.” Repeatedly I heard that students enjoyed being able to work with
their friends, to help those who struggled and to get help as they needed. MTPs were
evident throughout this theme. During observations, students were seen and heard
offering explanations to their peers, a sign that they were able to teach what they had
learned. When arguing about a problem, students were actively engaged in mathematical
discussion and learning was happening. Students supported their own learning and each
other’s by becoming better at working through struggle productively. Through
questioning, the teacher was able to assess and promote student thinking.
Summary
Through classroom observations and interviews, students shared their experiences
of the flipped model classroom learning model. Students repeatedly shared that they like
not taking notes during class and getting to do them on their own time and at their own
pace. Although a few students shared that this model was weird or different at first, they
have shown that they have adjusted to this way of receiving the direct instruction and
continue to improve their study habits by taking time to write down questions, advocate
for help during class, and working collaboratively with their peers by helping one
another. Students have shown that they are becoming independent learners as well.
Increasingly often, students are looking toward their own resources prior to asking for
help from the teacher. Many also shared that they prefer to attempt the problems in the
notes videos before watching how they are solved to see how quickly they can learn a
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concept. Finally, students were actively engaged during class, most especially when we
played games. The flipped model classroom allowed time for these activities and students
thrived each time we were able to engage in one. Students requested more games,
especially when they knew they needed more practice. When asked what game they liked
best, most said Jenga and Clue, but every game we played this school year was
mentioned at some point in time. Students have shown they can be on task, supportive of
each other, and indicate they understand a concept all while enjoying what they are
doing. Overall, the results from this study show that my flipped model of instruction with
my group of students has been successful.
In the next chapter, I will discuss the connections between the theory that guided
the research and the research findings from the study. I will also address implications for
teaching practices and future research. and a story of success that came out of this study
will be detailed.
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Chapter Five: Discussion and Implications
The idea for this case study was born out of necessity when time was limited
while teaching remotely during the COVID-19 pandemic. I realized the idea of flipping
instruction had merit and promise, but my classroom structure needed change to
incorporate strong, research-based collaborative practices that would support student
active engagement. Through this case study, I wanted to learn from the experiences of my
students, foster an engaging learning environment, and help students to be independent
learners.
Study Revelations
Through analysis of this qualitative case study, four groups of codes emerged
connecting and/or supporting my goal to learn about my algebra students’ experiences as
they learned through a flipped model of instruction and one code group was formed to
identify MTPs supporting each lesson. The purpose of this qualitative case study was to
reach a deep understanding of my teaching using the flipped model classroom through
the lens of student experience and researcher reflection. Through the lens of student
experience, I am particularly interested in student active engagement and ownership
because they have shown to be important to student learning. For example, NCTM
(2014) explains, “Research from both cognitive science…and mathematics
education…supports the characterization of mathematics learning as an active process, in
which each student builds his or her own mathematical knowledge from personal
experience” (pp. 8-9). Figure 24 is a visual reminder of these groups of codes, how they
were connected to the research questions and/or supported the lesson development, and
the themes they emerged into.
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Figure 24
Codes to Themes

In Chapter 4, I discussed the co-occurrences of the data that connected the four code
groups on the left of Figure 24 to the emergent themes of the study shown on the right of
the figure. The first four code groups were further analyzed resulting in four overall
themes of the data: teacher challenges of the flipped model classroom, taking ownership
(students), active engagement, and student support.
The first theme was the teacher challenges with the flipped model. This theme
grew out of learning through students’ experiences and helped me better understand my
teaching using the flipped classroom model. This understanding gave me opportunities to
grow as a teacher. Through interviews and observations, the challenges revealed in the
data will help me fix the model and tweak and improve it so it is even more successful for
students. By improving the structure of the classroom, incorporating more challenging
lessons and extensions, and improving the videos using the feedback provided during
student interviews, student experience will be impacted for the better. Students were not
always on task. There was a lack of focus on occasion. Sometimes students were
struggling to understand material and sometimes students did not come to class prepared.
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Akcayir and Akcayir (2018) shared similar findings from their study reporting that some
of the challenges to the flipped model was non-compliance of students to follow through
on assigned videos and being resistant to changing their learning model. All of these can
be improved using iterative cycles of reflection and improvement.
The second theme to emerge was student experience with taking ownership.
Taking ownership revealed how students experienced taking control of their work both in
and out of class. Students showed how they were able to watch the videos and complete
the graphic organizers for homework as well as complete assigned practice assignments
on non-video nights and were self-advocates by bringing in questions from the notes and
being willing to ask them during class. Taking ownership represented the way that
students showed they were independent thinkers, figuring out how navigate their own
learning and what works best for them. As Mok (2014) explained, giving students the
opportunity to watch and rewatch videos outside of class to prepare for class afforded
students the opportunity to take ownership for their learning. Students exhibited
perseverance and Interviewee 3 shared, “If I’m stuck on a problem, it’s easier for me to
just get out my organizer, and then it’s just, it’s like I’m never really stuck on a problem
anymore.” Through observations, students were heard asking peers for help, not answers
and students experienced opportunities to learn concepts and to be independent thinkers
working through productive struggle.
The third theme to emerge was that of student experience with support. Students
experienced student support through their peers, teacher, guiding materials and videos,
and many from their parents, siblings, and tutors. Student support was evident (and
observed in every lesson) in the way students helped each other by explaining how to
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solve a problem, how to ask for help and not ask for only an answer, and how to use their
resources in and out of class. Students were observed looking through peers’ work to find
a mistake or using peers’ work to compare with their own. Students challenged each
other through games to work faster and make strategic decisions when selecting a method
to solve a problem. Student support was evident across both in-class and out of class
activities whether it was getting hints from the teacher, getting help from each other,
found in graphic organizers, videos, or engaging in mathematical discourse. I heard
students teaching concepts to each other. I saw students reading hints sheets, pointing out
statements, and watched some students getting up and going across the table pointing
over a student shoulder at their work.
The last theme was student experience with active engagement. Through various
activities, students experienced active engagement by participating, helping each other,
modeling good problem-solving skills, and working through areas of struggle. SteenUtheim and Foldnes (2018) explained that to actively engage students in learning the
teacher must foster an environment where students have opportunities to engage in the
work, discuss with peers, and formulate ideas. The data collected from interviews and
classroom observations offered insight and affirmation that my flipped model classroom
worked well with my students. The data collected also provided suggestions and a plan
for growth to continue to improve my instructional plan as I continually reflect on the
new ideas and suggestions this study afforded me. The final code group, MTPs and where
they were observed, will be elaborated on in the section which connects the themes to
theory.
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The Nature of the Implementation of a flipped model classroom
The first research question driving the study asked: What was the nature of the
implementation of a flipped model in my Algebra 1 classroom? One area that was
missing from the literature I reviewed were strong activities that teachers could replicate
during their class instruction. Bishop and Verleger (2013) recommended that future
research include descriptions of the activities that are used during class. The 12 lessons
(appendices F through Q) that were designed for this study were supported by MTPs.
These teaching practices provided experiences for students and encouraged students to
make connections among mathematical representations and collaborate and share ideas
through problem solving and mathematical discourse. “If the goal of teaching is to
engender understanding, educators must move from rote memorization of knowledge and
facts, known as “surface learning,” toward “deep learning,” where understanding is
developed through “active and constructive processes” (Ritchhart et al., 2011, p. 7)”
(Roehl et al, 2013, p. 44). The teacher posed focusing questions when students were
confused and encouraged them to engage in mathematical discourse when they were
helping a peer, which also helped them to strengthen their mathematical vocabulary.
Students experienced struggles and over time began to work through times of
struggle through discussion, utilizing resources, and taking time to think about the
situation as illuminated in the taking ownership theme. This theme was evidence that
students began to use their notes as resources prior to asking for help (observation 4) and
with prompting or reminders to utilize their resources; other students also began to use
their notes as a resource (observation 8). Within the data coded, there were 109 places
where productive struggle was observed. During one observation, a student asked his
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peer for help but then was heard saying, “don’t give me the answer. Tell me how to solve
it.” Other observations included the teacher giving hints to students who were stuck on
finding the dimensions of a rectangle without being told to solve a quadratic problem;
refreshers on the differences between a horizontal transformation and a vertical
transformation; suggestions to draw a picture or to utilize resources that they already had.
Although nearly every student experienced struggle at one time or another, as
they began to use their resources and to find an entry point into the problem, they also
experienced the success that came through areas of struggle. Students can easily become
over-reliant on teachers and resist thinking for themselves when they can instead ask the
teacher. But when hints were restricted to three, such as in the Quadratic 3A Digital
Breakout (Appendix H), students sought to not use hints so they did not waste them.
Intentional practices such as this can help students learn to rely on themselves, peers, and
other resources to become more independent learners. The insight I gained from this
finding will inform my future design of learning tasks for students.
Of the 12 activities, I observed through students’ body language and small group
discussions that they were most excited and engaged with the Quadratics 3A Digital
Breakout (Appendix H), the Quadratics 3A Review Stations (Appendix I), the Unit 3A
Survivor Game (Appendix J), the Solving by Factoring Placemats (Appendix K), the
Solving Quadratics Clue game (Appendix M), and the Solving Quadratics Hasbro Style
(Appendix O). Students immediately began each task without groans or complaints.
Students challenged each other to work faster, asked each other questions, and were
observed doing the math work on paper or whiteboards. Each of these activities offered
students basic and challenging review questions to help them make connections among
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concepts, gave them opportunities for competition and lively debate with their peers, and
pushed students to work at a pace that was challenging for some. NCTM (2014) stated
that “effective teaching of mathematics engages students in solving and discussing tasks
that promote mathematical reasoning and problem solving and allow multiple entry
points and varied solution strategies” (p. 17). Each of these activities relied on students
using reasoning skills to help each other and fostered an environment that allowed every
student an opportunity to be successful. Table 13 illustrates some of the observations that
supported this finding that students were actively engaged during several of the activities
observed.
Table 13
Observations and Quotes of Successful Activities
Student or Researcher

Quotes or Observations

Observation 3: Unit 3A
Digital Breakout
(Appendix H)

•

Students who are normally passive were working

•

Students comparing their answers with others in their
group

•

Students leaned in, intently looking at the problem and
each other’s work

•

Student asking another student “what are you doing?”

•

Student pointing out a mistake

•

A group was arguing over an answer

•

Students looking over at peer’s work

•

Students pointing out a peer’s mistake

Observation 6:
Factoring Placemat
(Appendix K)

(continued)
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Table 13 continued
Observations and Quotes of Successful Activities
Student or Researcher

Quotes or Observations

Observation 8: Solve
Quadratics Clue
(Appendix M)

•

Students racing to grab another set of problems to solve

•

Students comparing work with a teammate

•

Students showing each other their work

•

Student telling his group to wait because he was still
working on a problem

Interviewee 1

The lockout like the breakout, we usually do. And that’s a
very fun one because it’s always like a race and I’ve always
been competitive.

Interviewee 2

I like the placemats, Clue and the board games the most.
Because I think it all kind of encourages us…we all tried to
get the answers right.

Interviewee 3

I love Clue. And I also like the breakout…Just because I
like finding out the murder.

Interviewee 12

I like the games a lot. The games are very fun and helpful.
Okay, motivate me to get stuff done.

Games such as Survivor and Clue encouraged teams to compete against each other and so
not only was mathematical strategy involved in solving problems, but game strategy was
also utilized as students employed logic skills and deductive reasoning to outplay the
other teams. On days where Hasbro games were played, students played as individuals in
a small group. They were still working to solve problems and use appropriate strategies
to be successful, but they were also competing against other students within their group.
Often the prize of any competition was a dum dum lollipop or other piece of candy, but it
was enough motivation for most of the students to vie for one of the top three spots.
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The results of this study suggest that students were highly engaged during most
activities and adjusted well to the flipped model of teaching. Students voiced that they
preferred this model to the traditional because they enjoyed getting to be social during
class and allowed to work collaboratively with their peers. They appreciated that we had
time for games and review and learned to come to class having watched the notes videos
when assigned and with questions in hand if they needed clarity. However, the flipped
model classroom was not without its struggles. Students still needed to be reminded to be
on task during an activity or game. Students who did not like participating in
collaborative groups were often observed working problems individually and would bring
questions to me if they needed help.
Through the active engagement theme, the data showed that students enjoyed
coming to class and getting to spend time practicing with peers. The activities that were
rooted in mathematical practices had students discussing mathematics, often debating, or
arguing over their answers and examples were presented in Chapter 4. Table 14 is
another representation of some of the observations made of students engaging in
mathematical discourse.
Table 14
Observations of Students Engaging in Mathematical Discourse
Researcher

Observations

Observation 1:
Quadratic
Transformations
(Appendix F)

Students were arguing over a translation and which way the
quadratic should move.

(continued)
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Table 14 continued
Observations of Students Engaging in Mathematical Discourse
Researcher

Observations

Observation 4:
Quadratic 3A Review
(Appendix I)

•

Observation 8: Solving
Quadratics Clue
(Appendix M)

•

Students were arguing about how they solved the
problem
Students were debating what the word problem was
asking for and how to solve it
Students arguing about how to solve a problem

•

Students arguing over who has the correct answer

Observation 11:
Quadratic Area
Problems (Appendix P)

•

Students explaining to others how to solve the problem

•

I also made observations of students making connections among skills by solving
problems and working through their productive struggle as shown in Table 15.
Table 15
Observations of Students Engaging in Problem Solving
Researcher

Observations

Observation 1:
Quadratic
Transformation
(Appendix F)

•

A group of students were all leaning in on a problem
trying to make connections between concepts by looking
at peer work and answer

•

Students were brainstorming how to write a function
using a series of transformations without being told what
to do

Observation 3:
Quadratic Digital
Breakout (Appendix H)

•

Students were discussing what the word problem was
asking trying to determine what concepts were needed to
solve the problem

(continued)
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Table 15 continued
Observations of Students Engaging in Problem Solving
Researcher

Observations

Observation 4:
Quadratic 3A Review
Stations (Appendix I)

•

Application problems required students to connect
several concepts to solve

•

Students collaborated on which method would be the
fastest to solve

•

Students were heard debating how to solve a problem

•

Students used exploration with the algebra tiles and one
provided example to discover the concept

•

Students were discussing what to do with their peers

Observation 9:
Completing the Square
(Appendix N)

Observation 11:
•
Quadratic Area
Problems (Appendix P) •

Students explaining to others how to solve the problem
Students working backwards and trying to figure out how
to bridge concepts together

I observed students solving mathematics problems to reach the end goal of winning the
game or getting to pull a Jenga block or taking their turn on the game board. Connected
to the active engagement theme was the student support theme. Throughout each activity
observed, at least two students from each group were seen helping each other. They were
using large butcher paper or whiteboards to show each other how to solve a problem and
scanning each other’s work to locate mistakes. The taking ownership theme was strongly
rooted in mathematical practices as students were encouraged to think and problem solve.
When I designed the videos/graphic organizers for students to complete as homework, I
did so with the intent that students would watch the video and complete the graphic
organizer at the same time. However, during the interviews, students shared (Interviewee
1, 5, 7, 9, 10, 12) that they liked the challenge of trying to solve the problems in the
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videos without watching all the notes first. They watched the very beginning but would
then pause the video and try to solve problems without the guidance that was provided.
This told me that many of my students enjoyed trying to put concepts together and truly
problem solve.
Out of the 12 students interviewed, nine shared that they had to spend more time
studying this year than before as they are taking harder classes (Interviewees 1, 2, 3, 4, 5,
6, 9, 10, and 12) while the other three do about the same amount of work as last year.
Several students shared that they enjoy class because they get to work with their friends
and practice in a fun engaging way (Interviewees 4, 5, and 6). These activities that
students enjoyed doing were designed to be fun so that students would want to do them
but at the same time they were rooted in practices that encouraged students to discuss
what they were doing, to challenge each other’s thinking, and to allow them to support
one another when struggling. Students showed through perseverance and determination
that they could learn how to work through productive struggle and not stay bogged down
in the unknown. Students supported each other, offering suggestions, planting ideas, and
taking risks that paid off with the reward of learning. Finally, through the theme of
struggles with the flipped model classroom, suggestions were made for continuing the
engagement of activities and improving the videos that students watch at home to support
their independent learning which is rooted in their study habits.
The themes of the study show a connection to both the theoretical and conceptual
frameworks of the study. They are rooted in what I have learned from students as they
experienced the flipped model of instruction. Although getting students to really explore
a topic without a preview of the concept and without answering questions for a specified
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period was extremely frustrating for me to watch while it was happening and perhaps
frustrating for students experiencing, the experience allowed students opportunities to
learn through exploration.
For example, during the first experience of a truly discovery-based lesson
(Completing the Square, observation 9, Appendix N), most students were very unhappy
that I would not give them the answer. Even my student most willing to tackle any
challenge was resistant to working without additional guidance at the start of this lesson.
During that activity, many students were observed playing with algebra tiles, pushing the
instructions to the side, and telling their peers that they could not do this. I realized upon
observation, that this was the first real discovery-based lesson that I had done with
students this school year. They were caught off guard and did not know how to process
what my new expectations were of them. However, when the second discovery lesson
came about (Zombie Attack, observation 12, Appendix Q), students were much more
comfortable with the fact that I was not going to give them any answers or even any
confirmation whether they were doing something right or wrong. For example, students
in all three classes were observed reading through the task, completing tables, running
around the room to check to see what others had written down for an answer, and using
their graphing calculators to make guesses.
During that first discovery lesson, I expected students to try and explained that I
would offer help, but not until a designated time had passed and not until I had observed
them using all their resources to figure it out. In the last discovery activity, students were
willing to engage with the material knowing that I would not answer questions right
away. In between these two lessons, students also experienced lessons wherein they had
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to make connections between previously-learned concepts without a roadmap from me.
Through their experiences in my classroom, students realized that their questions were
often answered with a question back from me, helping them to dig deeper into their own
understanding. During each activity there were at least a group or two of students who
asked for help from me. I offered help in the form of purposeful, focusing questions to
help raise student confidence and bring them to a higher level of understanding.
Students experienced many opportunities to Learn by Doing in an active learning
environment through the lessons that have been presented in this chapter; however, they
need more opportunities to learn under the Constructivist Learning Theory wherein they
are truly discovering the mathematics. Students did not appear to enjoy the discovery
activity of completing the square with quadratic equations. In fact, it would be reasonable
to say that students truly disliked this activity. Not one student mentioned that they
preferred to learn this way or that they enjoyed this type of challenge. This activity also
had the highest number of codes under engagement and struggle. Students overall
showed through this coding that they were resistant to this type of learning, perhaps
because they have not been given enough challenges such as this and they were not
prepared to fully engage.
Student Overall Experiences
The second question of this study was: How did students experience my
implementation of a flipped model in an 8th Grade Algebra 1 class? Stratton and
colleagues (2019) reported findings in a quasi-experimental study of middle school
science students that there were no significant achievement differences between a
traditional and flipped model environment. However, they did report that “a majority of
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students in the flipped classroom indicated that they benefited from the teaching model”
(p. 138). Bursa and Kose (2020) mixed methods study of 5th grade social studies students
reported that the flipped model design positively impacted academic achievement and
students favored video instruction assigned outside of class. Clark (2015) learned through
a mixed-methods study of Algebra 1 students that felt the flipped classroom model was a
better use of instructional time and that video notes were more effective than those given
during class. Though a quasi-experimental study of high school mathematics students,
Tekin and Emmioglu-Sarikaya (2020) learned that more students in the flipped classroom
group had a positive attitude towards mathematics than those in the traditional group.
Ogden and Shambaugh (2016) said, “Students mentioned that the personal interaction
with the teacher and other students positively impacted their learning” (p. 68).
Growth and change occur through experiences provided. “People use knowledge
differently in different situations and that knowledge, rather than being a stable,
individual entity, is co-constructed by individuals and by other people with whom they
are interacting in conjunction with aspects of the situation in which they are working”
(Boaler, 2002, p. 42). By providing my students opportunities to learn using a varied
strategies provided more opportunities for student growth. The results of my study
contribute to the findings that students prefer a flipped classroom experience. Out of 12
students interviewed, 11 of them had positive things to say about the flipped model
experience immediately and by the end of the data collection period, even that 1 student
(whom I will discuss in more detail in my successful outcome of the study section) found
positives with this model. A sample of their positive experiences are found in Table 16.
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Table 16
Quotes and Observations of Student Experiences
Student or Researcher

Quotes or Observations

Interviewee 1

You get like a 20 minute video that you take the notes and
then you talk about it in class and all that so I like this more
and better.

Interviewee 2

I like that we get to practice in class. And we don’t have to
use that time to…take the notes and stuff.

Interviewee 3

I know that I’m not coming in and taking notes

Interviewee 4

I’m more motivated because I look forward to going to math
because I can…work with my friends.
I actually like math a lot more because of the flipped model.

Interviewee 5

I have more time in class to actually…ask questions and
practice.

Interviewee 6

It allows us to move faster and gives us more time to probably
practice.

Interviewee 7

Having the opportunity to do … board games instead of …
doing notes in the class.

Interviewee 8

I love it. It’s my favorite … way of teaching.
I think it’s a lot better that we do … practicing in class for the
teacher, we could talk to you actively, rather than to practice
at home.

Interviewee 9

In class just gives us a lot more time to do everything.

Interviewee 10

Classrooms are a really anxious setting. So, I have a hard
time focusing. So, whenever I’m learning at home and I’m in
a more comfortable space it just gets easier.

Interviewee 11

I like that we can do it at our own pace.

Interviewee 12

I feel like I’m getting more practice done than I normally
would have in sixth or seventh grade.
(continued)
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Table 16 continued
Quotes and Observations of Student Experiences
Student or Researcher

Quotes or Observations

Observation 1:
Quadratic
Transformations
(Appendix F)

•

Multiple groups of students asking teacher clarifying
questions about transformations.

Observation 2:
Transformation
Scavenger Hunt
(Appendix G)

•

Students clarifying how a, h, and k work to their group

Observation 3:
Quadratic 3A Digital
Breakout (Appendix
H)

•

Students explaining to their groups how to solve a
quadratic

•

One student yelling to their team “we’re looking for the
zeros

•

Several groups observed using whiteboards to teach peers

Observation 4:
Quadratic 3A Review
Stations (Appendix I)

•

1 group of students asked how to use the flowchart and
then they explained to other

Observation 5:
Survivor Game
(Appendix J)

•

Students with heads together trying to solve a problem
without other groups hearing

•

Students debating an answer to a problem

•

Students looking over the shoulder of peers to find
mistakes

•

Students explaining answers to each

•

Students asking for help from teacher

•

Students discussing the difference between solving by
square root and quadratic formula

Observation 6:
Factoring Placemats
(Appendix K)

Observation 8:
Solving Quadratics
Clue (Appendix M)

(continued)
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Table 16 continued
Quotes and Observations of Student Experiences
Student or Researcher

Quotes or Observations

Observation 10:
Solving Quadratic
Hasbro Style
(Appendix O)

•

Students deciding on game rules to get started

•

Students teaching each other how to solve a problem.

When I think about student overall experiences with the flipped classroom, I think
of Joseph. This student was a hardworking student from the first day of school who
would have likely been successful in any type of learning environment. His peers argued
and fought trying to get him to be part of their group. Why? Because he was a strong
mathematics student who worked quickly and thoroughly. Joseph, enjoyed working
through any activity that we did in class. He also shared that he enjoyed the notes videos
and would promptly present any discrepancies there might be between the video and the
notes handout they were given. On days in which students were working practice
problems, not necessarily a game day, Joseph would challenge himself to finish the
problems as quickly as possible. When finished, he would help other students and then
come to me and ask for a second copy so he could do the problems again. At this point he
was trying to encourage his group to work faster to catch up to him, but always did so in
a positive supportive manner. This student enjoyed the flipped model classroom because
it allowed him to maintain a pace that was challenging to him without holding him back
while waiting on classmates to copy notes. During my interview with him, he asked for
me to consider creating additional activities that could be available to further challenge
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his learning. He is an example of many positive experiences that were observed
throughout the study.
Students as Active Learners
The third research question had two parts. The first part of this question asked:
How did my implementation of the flipped model classroom provide opportunities for
students’ active engagement? Boaler (2002) said,
Traditional classrooms are commonly associated with disciplinary agency, as
students follow standards procedures of the discipline. ‘Reform’ classrooms, by
contrast, are associated with student agency, with the idea that students use their
own ideas and methods. We see something different in our observations of
‘reform’ classrooms. Rather than a group of students wandering unproductively,
inventing methods as they go, we see a collective engaged in this ‘dance of
agency. (p. 46)
Through a repetitive study of college Algebra courses, Ogden and Shambaugh (2016)
found, “classroom norms must include: asking questions, working together to solve
problems, and both student/student interaction and student/teacher interaction” (p. 68).
Stratton and colleagues (2019) learned through their study that the flipped model
classroom had an increase of student active engagement. Lee (2018) conducted a
qualitative study of teacher and student perceptions of the flipped model classroom in
South Korea. Results of this study showed a positive increase in active learning and as
well as an increase of teaching and learning satisfaction among the participants. Clark’s
(2015) mixed-methods study did not show any significant differences in achievement
between the flipped and traditional models, but the qualitative data showed an increase in
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participation and active engagement through lessons and activities used with the flipped
model group. Lo and Hew (2017) cautioned researchers, “The difficulty and amount of
learning materials provided in flipped classroom should match with the ability and needs
of students” (p. 233).
With a goal of creating opportunities for active learning, I chose and designed
lessons that were engaging, captured students’ interest, and gave students a space to have
fun in class. The teaching goal of student mastery remained in the forefront and was used
to help determine how often games and interactive activities could be used versus more
direct practice of smaller concepts. Students voiced through interviews and were seen and
heard through classroom observations being actively engaged in the material, regardless
of the nature. Students helped each other to the point of arguing over which method of
solving a quadratic equation would be more effective. Table 17 shows some examples of
what students said and what was observed during class.
Table 17
Quotes and Observations of Active Learning
Students or
Researcher

Quotes or Observations

Interviewee 1

The lockout like the breakout…that a very fun one because it’s
like a race and I’ve always been competitive.

Interviewee 2

I like the placemats, Clue, and the board games the most. I
think it all kind of encourages us to … get the answers of the
questions right.

Interviewee 3

I definitely think the people I sit with and also the game boards
that we do is really fin…just makes me want to learn more.

(continued)
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Table 17 continued
Quotes and Observations of Active Learning
Students or
Researcher

Quotes or Observations

Interviewee 4

It’s fun to do in class because we can talk … I can talk to my
friends and then…they get something wrong I can help them
and if I get something wrong, I can get help. And it’s just
really engaging.

Interviewee 5

I like the breakout rooms because that inspires more
competition.

Interviewee 6

I like the fun activities. Those are always nice. Like,
especially… the group ones. Where allows you to do two
things… Get to play the game and practice the material and
ask your questions if I need to.

Interviewee 7

It’s more independent. So I can work at my own pace, which is
a little faster than some of the other kids…If you had to do the
notes, there’d be a lot of questions in class…it’d be a lot of not
understanding…you’d go a lot slower, and be a lot less
engaging.

Interviewee 8

I can turn it into a competition and like, oh my gosh, how
many problems did you get done? So I can sort of motivate
myself.

Interviewee 9

A lot of the activities you do, it’s a more fun way to learn.

Interviewee 10

I like the big game Clue…I have this weird thing
where…there’s a mystery I want to know.

Interviewee 12

I like the games a lot. The games are very fun and helpful.
Okay, motivate me to get stuff done.

Observation 1:
Quadratic
Transformations
(Appendix F)

•

Heated discussion over stretch and compression in at least
one group every class period.

(continued)
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Table 17 continued
Quotes and Observations of Active Learning
Students or
Researcher

Quotes or Observations

Observation 2:
Transformation
Scavenger Hunt
(Appendix G)

•

Groups of students in every class period were heard
arguing over the order of the cards.

•

Several groups in each class period moved over to one side
of the group so they could all see the cards and help each
other.

Observation 3:
Quadratic 3A Digital
Breakout (Appendix
H)

•

Groups in each class period were using their whiteboard to
explain concepts to their peers.

•

Students were showing peers how to verify answer using
their graphing calculator

Observation 4
•
Quadratic 3A Review
Stations (Appendix I)
•

Observation 5:
Survivor Game
(Appendix J)

Observation 6:
Factoring Placemats
(Appendix K)

Students in several groups were seen comparing their
answers to the answer folder
Students were heard explaining how they got a specific
answer

•

Students in the last two classes were observed giving high
5’s when they got the correct answer

•

Students in several groups in each class period yelling at
their teammates to hurry up or saying, “I got this!”

•

Students were seen referencing their notes to help solve a
problem

•

All Students were observed working problems in their
sections of the placemat

•

Students were heard explaining answers to each other

(continued)
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Table 17 continued
Quotes and Observations of Active Learning
Students or
Researcher

Quotes or Observations

Observation 7: Solve
by Square Roots
(Appendix L)

•

2 groups of students needed teacher assistance as they had
not watched the video but became engaged in work after a
mini-lesson

•

Students were heard cheering when they got a correct
answer

•

Students in all classes cheered each time they were able to
unlock a bag

•

Students were working problems on paper

Observation 10:
Solving Quadratics
Hasbro Style
(Appendix O)

•

Students discussing the best way to solve a quadratic

•

Students commenting that they need to watch the video
again on a particular topic

Observation 11:
Quadratics Area
Problems (Appendix
P)

•

Students drawing pictures of rectangles

•

Students asking questions

•

Students explaining why you cannot keep a negative
answer

Observation 8:
Solving Quadratics
Clue (Appendix M)

One particular lesson comes to mind when I think of active learning, which was
Quadratic 3A Digital Breakout (Appendix H). Sometimes to get students engaged the
teacher has to set the atmosphere by going a little over the top. On this day, I told
students that they would each be locked into a room, and it was their job to get the code
to get out. We previously had a lot of discussion over escape rooms and what they are
like, and I had a good feeling about this. However, I did not have 8 classrooms that I
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could use so I had to build rooms from tri-fold boards. Figure 25 is an example of my
breakout rooms.
Figure 25
Digital Breakout Room

Each room was named and had a window. I explained to students that this window was
soundproof so once they were inside, I would no longer be able to hear them. I provided
each group with 3 post-it notes for them to use to signal me for help and a whiteboard and
marker for communicating with me. Once students were locked into their rooms I would
walk up and down putting my ear to the window for show when they appeared to
communicate with me. I also observed that every group in all three classes remained on
task. I could hear them helping each other and arguing over using a post-it to ask for help.
In the classroom, students would ask many questions. When I limited each group to 3
hints , they did not want to use even one. They were engaged and helping each other. I
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cannot claim that this example meant that every student during every lesson was 100% on
task. My participants were still normal adolescent students who are talkative and easily
get off-task. Some students were less engaged than others. Some students seemed to
disengage during group activities because they would have preferred to work
independently. The activities discussed so far, and a few more to come, illustrate that
active engagement can be increased when thought out and attempts are made to tap into
things middle school students enjoy.
Students Taking Ownership
The second part of the third research question asked: How did my implementation
of the flipped model classroom provide opportunities for students to take ownership of
their learning?
Student ownership has been recognized as a powerful means for students to affect
change in their lives, increase levels of science engagement, and promote
authentic participation. Student ownership in the context of school science is
partly about what students know and believe about science and the science
activity, as well as how they view themselves in relationship to science and the
activity. (O’Neill, 2010, p. 19)
Although this study was related to science, there is an analogous argument for
mathematics students. Winter (2017) shared findings from his quantitative study of 6th
grade social studies students and said that the flexibility of the flipped classroom allowed
the teacher to have time to work with students to create good habits and help them learn
how to engage in the learning process independently. Bursa and Kose’s (2020) results
indicated the flipped classroom raised responsibility both in daily life activities as well as
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educational activities. Clark (2015), in his study of the flipped model classroom, also saw
that shared responsibilities during collaboration periods and hands on learning
opportunities increased in his study and, “solid teamwork skills helped them find success
in other core classes” (p. 107). Finally, Stratton et al.’s quasi-experimental study results
indicated that “large percentages also felt that they learned more and were more
motivated to learn” (p. 138).
For my flipped model classroom to be successful, I relied on students to take
ownership for their learning by doing the assigned video notes outside of class, bringing
questions they had about the notes into class, and engaging in every daily lesson. I cannot
claim that every single student took notes every single time they were assigned. In the
beginning, students did not understand why they had to do notes this way and it took a
few weeks to help them begin to see the benefit. By the end of the second unit, a majority
of the students were taking notes most nights. Fewer than 5 students per class on average
were not taking notes consistently. By the end of the school year, I had fewer than that
not taking notes consistently. These students had to relearn how to learn and be
accountable as this was the first full school year they experienced face-to-face in middle
school because of the pandemic. More will be explained about these effects later in this
chapter. Table 18 contains data from student interviews and classroom observations about
student ownership.
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Table 18
Quotes and Observations of Student Ownership
Student or
Researcher

Quotes or Observation

Interviewee 1

The motivation has actually gone up for me with the class…you
always are active during class instead of just writing down stuff. So
it makes you feel more motivated to actually do well and keep going.

Interviewee 2

I like the practice, because I get a lot of practice in class…I still
study and stuff for math. But I don’t feel like I have to worry as
much because I’m practicing more in class and taking the videos at
home.

Interviewee 3

I just go home and then mainly math is like my first thing I
do…especially when there’s videos.
When I know what I’m doing I like to participate more.

Interviewee 4

I…look at my notes almost every day just to make sure I’m doing it
right. And I practice problems that we haven’t finished in class. And
I also rework some that we did in class.

Interviewee 5

I will pause it when there’s information and write that down. And
then I will follow along with the first example. And I’ll pause the
rest of the examples and see if I can get it and then pause and see if I
was right.

Interviewee 6

I’m doing a lot of things differently…just trying to learn more as
much as I can at home before I come to school.

Interviewee 7

When I’m watching the videos, and I like really don’t understand
something after the video, I really just thought I really need to look
back and just rethink everything I once thought. And I’ve been using
this in other subjects.

Interviewee 8

My good habits are still like, every other day every few days I’m
doing, I’m practicing, but its not this one problem. I’ll get the old
problems I did not complete from my classwork, or the old
notes…like sitting down a good 30 to 45 minutes of just practicing
the problems to get used to it.
(continued)
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Table 18 continued
Quotes and Observations of Student Ownership
Student or
Researcher

Quotes or Observation

Interviewee 9

If I don’t finish the classwork I’d go home and make sure I finish it if
I don’t understand it. I’ll make sure to go back in my notes and in
the video just to like, completely make sure I know it.

Interviewee 10

I just watched the video and I sometimes I have to pause the video
and I read it before everything’s explained. And then I watch
everything. Then the little practice problems on the organizer, I
work by myself.

Interviewee 11

I am more motivated in class to participate in class because I
watched the videos.

Interviewee 12

I kinda try to solve the problem before you in the notes video…like I
pause the video and solve the problem. Just to test how well I can do
them before you explain it all.

Observation 1
Quadratic
Transformations
(Appendix F)

•

A student in one class was heard asking for help from a peer
and specifically stated, “don’t give me the answer…tell me
how to solve”

Observation 2
Transformation
scavenger hunt
(Appendix G)

•

Students in all class periods were observed taking out their
notes and using them to complete the activity.

Observation 3
Quadratic 3A
Digital
Breakout
(Appendix H)

•

Students were seen relying on each other by writing on
whiteboards and sharing calculator tips
Students did not want to give up a ticket to receive help from
me, they continued to solve on their own

Observation 4
Quadratic 3A
Review Stations
(Appendix I)

•

•

Students struggled on a few parts of the stations but were
seen using their notes and asking for hints from the teacher
and were able to make progress

(continued)
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Table 18 continued
Quotes and Observations of Student Ownership
Student or
Researcher

Quotes or Observation

Observation 5
Survivor Game
(Appendix J)

•

Students used their notes and asked each other questions
about the direction of the graph, and the movement of
transformations

Observation 8
Solving
Quadratics Clue
(Appendix M)

•

Students were observed taking their notes out (at least 2
students in every group did this for the group to share)

Observation 9
Completing the
Square
Investigation
(Appendix N)

•

Students (1-2 groups per class) who read the directions and
trusted the exploration were able to complete the task

Observation 10
Solving
Quadratics
Hasbro Style
(Appendix O)

•

Students in all class periods were observed taking out their
notes and referring to them multiple times throughout the
class period

Observation 11
Quadratics Area
Problems
(Appendix P)

•

More students were willing to try and use their resources and
make attempts to solve problems than those who waited for
the teacher to help

When thinking about student ownership, I think of Student B. This student was a
hardworking student, but he shared with me that last school year he was an online student
and when he did not know something he looked it up. He said that he did not work to
really learn concepts for the long term and early in this school year he found himself
struggling a great deal. This student started off the school year as though he could be
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successful using last year’s approach and soon learned that this was not going to work.
His grade dropped quickly, and he had to find a way to turn it around. He and I had a few
discussions when he asked me what he should do. I asked him if he was watching the
videos every time they were assigned and taking notes and he told me he was not. I told
him to start there and to trust the process. From that conversation late in unit 2, he never
missed another notes video and his grade climbed. I told him it was not just from
watching the video, I told him that by watching the video he was giving himself a
resource and the first glance at a new topic and that allowed him to grow in confidence
during class. I watched as he thrived during class activities, was prepared with questions
to ask, and able to help his peers when they were stuck. His ownership for his learning
and taking responsibility for the work he needed to put in is what helped him to improve
academically, but more importantly, with his own self-perception and confidence.
Filling a Gap in the Literature
The information shared in the above sections answers and supports my research
questions, and also adds to the existing literature with regards to the positive response my
students had for the flipped model classroom. However, one thing that was missing from
most literature that I reviewed was the specific lessons that were put into practice during
the class time because students were no longer taking notes during instructional time. Lo
and Hew (2017) included a lesson design with a couple of sample problems but not a
variety of lessons that could be replicated. Their study included, “Merrill’s (2002) First
Principles of Instructional Design Theory to implement flipped classroom” (p. 230).
Similarly, Ogden and Shambaugh (2016) provided a course development plan with
timeline suggestions but did not include specific class activities they used.
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I have included all 12 of my lessons along with any resources needed for them
(minus one that cannot be included due to copyright). I have also included any notes
videos and handouts that might be used to support the lessons. All these items can be
found in the appendices with links to a Google drive for the specifics. In the next section,
I detail several of the lessons and discuss their alignment with theory with the MTPs.
Connection Between Theory and Practice
The theoretical framework that guided this case study included Constructivist
Learning Theory (Bada, 2015; Amineh & Asl, 2015; Vanhorn et al., 2019; Vygotsky,
1978; Casas, 2011; Huynh & Nguyen, 2019; Wilson, 2012; Savery & Duffy, 1995; Xu &
Shi, 2018), Active Learning Theory (Vanhorn et al., 2019; Kane, 2004; Casas, 2011;
Cheng et al., 2018; Jonassen & Rohrer-Murphy, 1999; Musallam, 2014; Clark, 2015;
Sharp, 2012; NCTM, 2014), and John Dewey’s Learn by Doing Theory (Williams, 2017;
Vanhorn et al., 2019; Castle, 2015; Casas, 2015; Bursa & Kose, 2020; Miettinen, 2000;
Gareau & Guo, 2009) and supported through the conceptual framework built upon
effective teaching strategies rooted in Mathematics Teaching Practices developed by
NCTM (2014). This section explains how the theories, mathematical teaching practices,
and lessons were connected to the findings of the study.
Constructivist Learning Theory
The first theory guiding the study was the Constructivist Learning Theory. My
goal for this study was for all lessons to be rooted in Constructivist Learning Theory.
However, after observations and reflections I realized that not all lessons developed for
this study were truly constructivist. Figure 26 illustrates which mathematical teaching
practices and observed lessons were most connected to this theory.
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Figure 26
Constructivist Learning Theory/MTPs/Observed Lessons Connections

Note. JGraph Ltd., 2005.
Constructivist Learning Theory was founded on the premise that students learn through
exploration and engaging with the world around them which precedes any direct
instruction that may be given (Vanhorn et. al., 2019). It was also described by Vygotsky
(1978) as connecting previous knowledge with new knowledge through social interaction
with peers and guided questions from a teacher. Xu and Shi (2018) explained that
“students are active constructors of meaning, the leader and controller of the learning
process while teachers only assist students in developing their autonomous learning” (p.
883). Vygotsky (1978) explained that students connect new information to previous
information and that they learn and operate within their zone of proximal development
which changes based on guidance from those who possess more knowledge and are able
to guide. This idea of student guidance connects strongly to the MTPs used to support the
lesson development and instructional model implemented. The goal in my
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implementation of the MTPs is best stated by NCTM (2014), “An excellent mathematics
program requires effective teaching that engages students in meaningful learning through
individual and collaborative experiences that promote their ability to make sense of
mathematical ideas and reason mathematically” (p. 7). Through the incorporation of
research-based practices, students are afforded experiences that support learning through
collaboration and active engagement and building mathematical knowledge through
experience.
When I designed the lessons for students, I intended to build them using the
Constructivist Learning Theory by embedding within each lesson a focus on peer
support and opportunities to work in collaborative groups, ask questions, and to learn
from each other in a social environment. Through these lessons, students were challenged
to make conceptual connections to further their own understanding. After observations
were conducted, three lessons stood out as having a stronger connection with the
Constructivist Learning Theory than the others. The first lesson was the Completing the
Square Investigation (Appendix N). Prior to this lesson, students had learned what a
perfect square trinomial was, but that was done without any discussion of completing the
square and it was also done several weeks prior to this lesson. Students had to investigate
the problem using the instructions and algebra tiles provided and be willing to try and fail
until they found success. The second lesson categorized as constructivist was the lesson
on Quadratics Area Problems (Appendix P), students had to find the connection between
the area of a rectangle and solving a quadratic equation and determine how they would
put those pieces together to be able to solve given problems. The third lesson was the
Zombie Attack (Appendix Q) that was used to introduce students to the exponential
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functions unit. Students were provided a task and told that the task was due at the end of
the unit and that the teacher would not be answering any questions today. Although
students struggled through these activities, they learned the importance of productive
struggle and how to have rich mathematical conversations with each other. In the end, a
small group of students were successful in learning how to complete the square prior to
teacher intervention and they in turn taught the concept to their peers.
The other two theories that guided the research were Active Learning Theory and
John Dewey’s Learn by Doing Theory. These two theories are similar, and both operate
under the premise that students learn through actions, explorations, and social
engagement (Casas, 2011; Williams, 2017). Students should work in collaboration with
others; they learn through being able to explain and help others, and they find success
when given opportunities to move about and engage in different types of activities.
Instruction is not limited to after students explore, however students should be using
exploration, active engagement, and practice to cement their knowledge, make
connections among concepts, and apply what they have learned to new situations.
Although these two theories are so similar, it was still important to look at the
connections between theory, MTPs, and observed lessons for each.
Active Learning Theory
Figure 27 shows these connections for Active Learning Theory.

193
Figure 27
Active Learning Theory/MTPs/Observed Lessons Connections

Note. JGraph Ltd., 2005.
There were five lessons that aligned closely with Active Learning Theory. The first
lesson that embodied Active Learning Theory was the Solving Quadratics Digital
Breakout (Appendix H). Students engaged in their work immediately after being assigned
to their room. Students also showed determination and an ability to collaborate as they
did not want to use any hint cards but instead were observed using their whiteboard to
help their peers when someone was confused by an answer. Through this activity,
students showed conceptual understanding as they were able to put the necessary pieces
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together to solve each problem and breakout of their locked room as observed. The
second and third lessons that related to Active Learning Theory were the Quadratics
Review Stations (Appendix I) and the Quadratics Survivor Game (Appendix J). In each
of these lessons, students worked in collaborative groups to review all concepts
previously learned throughout the unit and used those skills to solve problems they had
not seen before. Students struggled at times, but through support from peers and the
teacher through small hints, prompts, or focusing questioning, students were able to find
success. The classroom atmosphere for the review stations was active with groups
working, helping each other, checking their answers, and getting up to look over their
peers’ shoulders. The environment during the survivor game was animated with students
shouting over what steps their team should take during each round and arguing over the
correct answer, especially when the team was incorrect on a response. The last two
lessons, Quadratics Lockout Clue (Appendix M) and Solving Quadratics Hasbro Style
(Appendix O) also elicited many animated conversations during each class period.
Students supported each other by helping to identify mistakes and were often observed
showing peers the correct way to solve a problem. Students offered explanations and
words of support as the teacher was used guiding questions and prompts to help them
move forward when they were stuck without just providing an answer. Students spent
time discussing approaches to their work and to justifying solutions as described in the
MTPs.
Learn by Doing Theory
The final theory was John Dewey’s Learn by Doing Theory. Figure 28 shows the
connections among this theory, the MTPs, and the classroom activities.
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Figure 28
Learn by Doing Theory/MTPs/Observed Lessons Connections

Note. JGraph Ltd., 2005.
There were four lessons that aligned closed to the Learn by Doing Theory. The first two
lessons both addressed the same topic of quadratic transformations. In the first lesson,
Quadratic Transformations (Appendix F), students were expected to preview the basic
concepts prior to class through watching a video and completing a graphic organizer.
This lesson began as a brief guided lesson answering questions that students encountered
in the video and then progressed to independent work. Students were encouraged to work
with their peers to discuss their challenges and help each other work through areas of
struggle. Students needed teacher guidance to rephrase the purposes of the parts of the
quadratic equation and help them to make connections to transformations. A great deal of
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focusing questioning was used to assess student thinking and help them to make
connections among concepts; a few students still struggled and I used funneling questions
to help them understand the basics. The following lesson, Transformations Scavenger
Hunt (Appendix G), was designed to build off the prior lesson and challenge students to
think fluently about quadratic equations and transformations. To be successful, students
had to be able to think forward and backwards with problems and then sort through a
dozen cards to find the answer they were looking for. Students were encouraged to
collaborate in their groups and asked each other for explanations. The teacher helped
students to see the difference between horizontal and vertical translations and guided
students to making the connection between these movements and the vertex. Although
students did struggle with several parts of this lesson, they showed determination by not
giving up and instead continued to persevere by using their notes, asking help from their
peers, and receiving guidance from the teacher.
The third lesson was a group activity (Factoring Placemats, Appendix K). During
this activity, students worked independently in their own section of large piece of butcher
paper (called a placemat) to complete their own work but did so while supporting each
other. Students would all solve a problem, compare answers, and when they agreed
would write that answer in a section on their placemat. While students were working, the
teacher would check off correct answers. When someone encountered an issue, the other
group members were able to do error analysis to find mistakes in a peers’ work or in their
own. Students challenged each other to continue solving to get answers written in the
solutions box because they liked the feedback they received through the teacher checking
off correct answers. The final lesson aligned to learning by doing theory was Solving by
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Square Roots (Appendix L). This lesson was designed similarly to the first for this theory
in that students were expected to watch a video and complete their graphic organizer on
how to solve using square roots. During class, the teacher began the lesson as a whole
group and answered any questions that resulted from the notes, and then students were
challenged to be able to solve problems working independently or in small groups.
During this observation, many students struggled with the concept while working
independently. After questioning by the teacher, it was evident that many students had
skipped watching this video and were therefore struggling a bit more to figure out what
solving by square root meant and when best to use this method. Once students received
help through a combination of focusing and funneling questions from the teacher or help
from their peers, they were successful with using this concept.
Active Learning Theory and Learn by Doing Theory were the most prevalent
during the observed lessons due to their flexibility and similarity with regards to
expectations for actively engaged and challenged by their work while learning new
material. Williams (2017) stressed that students learn through a social environment and
that active engagement leads to learning. Casas (2011) also supported these beliefs that
students should be actively learning and solving problems by working in small group
promoting collaboration.
Benefits and Drawbacks Revisited
In Chapter 2, I shared the benefits and drawbacks of the flipped model classroom
that were found in my review of literature. One of the benefits reported was that the
flipped model classroom would support students through unlimited access to lessons and
an ability to self-pace (Bergmann & Sams, 2007; Bursa & Kose, 2020; Clark, 2015).
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During interviews with my students, seven of 12 shared that they too liked having access
to videos and preferred to take notes on their own. Another reported benefit was an
increase in student responsibility, better time management, and self-efficacy (Bergmann
& Sams; Bursa & Kose; Huynh & Nguyen, 2019; Lo & Hew, 2017; Mendel, 2014; Tekin
& Emmioglu-Sarikaya, 2020; Zainuddin, 2019). Through observations, students showed
that they were invested in the tasks presented during class, and nearly all groups were
actively engaged in most lessons. These two benefits provided students with the
opportunities to be actively engaged during class as well as take ownership for their own
learning.
There were only three drawbacks to the flipped model classroom reported in the
literature findings in Chapter 2. The first was students having access to technology
outside of school (Gough et al., 2017; Sen & Hava, 2020; Talan & Batdi, 2020). Given
that my school was an affluent middle school in a large suburban district and that all
students have the choice to receive a district-issued laptop, none of my students had
issues with access to any of my lessons. The second drawback reported in the literature
was the ability for students to adjust to a new model of teaching and learning, and/or not
watching the videos as assigned (Mendel, 2014; Talan & Batdi; Unal & Unal, 2017).
Four students expressed during interviews that they did find the flipped model different
and it took a little time to adjust to it. Also, during the Solve Quadratics by Square Roots
lesson (Appendix L), there were several groups observed not on task and after working
with those groups, I learned it was because they had not watched the assigned video the
night before. The third drawback that was discussed in the literature was the amount of
additional prep time that teachers needed to prepare daily lessons as well as homework
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videos. Both Roehl and colleagues (2013) and Akcayir and Akcayier (2018)In my
experience, it did take a good amount of time to prepare these materials, and although
every lesson used may be adapted or changed each year, the content videos will remain in
place unless I need to change a sequence or topic.
Limitations of the Study
The first limitation of my study is a result of my literature search strategy. When
looking for literature on the flipped model classroom, I did not search for alternate
phrases that could have been used instead of the term flipped.
The second limitation of the study could be that during data collection, I held the
roles of both teacher and researcher. During each classroom observation, I made written
notes of everything that I saw but I was not always able to capture the specific numbers
of students engaging in each observation. For example, I was more consistent with
numbers of groups that were participating or off task than I was with individual students.
I did not always make note of 23 students out of 24 students were writing down problems
but instead was more general in my notetaking, and if I wrote it down, I did so because
numerous students were doing said action. To make-up for this, I relied on using rich
thick description of all notes that I did record to maintain reliability of the study. If I were
to redo this study, I would ask an independent individual to come and take notes on what
was happening so that I did not have to work in both roles simultaneously to partially
avoid the Hawthorne Effect. I also did not use MTP vocabulary to specify what was
observed but instead used student actions and looked for those that reflected any MTP
that was presented.
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The third limitation of this study was that it was designed while the world was
enduring a pandemic. Conversations at the school and district level were focused more on
social emotional learning than academic. Students shared during interviews that it was
difficult to learn last year through a plastic shield on a teacher’s desk or through a
computer screen and that they often did not take time to really learn the material but
instead looked items up while at home. Students also shared that during the past two
years, the expectations were lower, they did not have to submit work, and because the
mathematics came so easily to them, they did not experience any challenge. It is also
important to this study to understand how this pandemic has impacted student learning
and school in general. Because students had not experienced a normal face-to-face school
year at all in middle school, they were not fully prepared to deal with the rigor and
expectations of a high school-level mathematics class. Students had to learn how to work
in cooperative groups again and be accountable to each other. The section that follows
offers some insight to learning during a pandemic.
Impacts of a Pandemic
In Chapter 1, I explained that the reason I started flipping lessons with my
students was because we had less time to cover the material with students due to the
COVID-19 pandemic. Students were only online or face-to-face four days per week and
it was a struggle to find time to teach and practice all of the concepts.
The COVID-19 pandemic brought traditional public and private schools to a halt
in March of 2020. Students were sent home with little to no notice, and in many cases,
teachers were given no information as to what school would look like as school districts
about the country had to make decisions to protect the health and safety of students and
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staff without knowing how these decisions may affect immediate and long-term student
learning. Twenty months later, most students have returned to face-to-face instruction
while some have chosen to continue to learn in a virtual environment. Although schools
may have the appearance of returning to normal operations, teachers are learning that the
loss of in-person learning for any prolonged length of time has impacted students’
abilities to navigate the classroom.
In their research, Minkos and Gelbar (2020) said that the effects of COVID-19 are
wide-ranging and far-reaching. They expressed that it is likely that all students will
experience an impact from the pandemic in some way, but the degree of the effects
ranges would be based on student home-life and overall health, both physical and
emotional, as well as each one’s direct experience with the pandemic. “What is certain is
that for the foreseeable future, educators must become highly skilled at flexibly adjusting
to an instructional landscape that is continually changing while also meeting the needs of
a student population that is rapidly increasing in need and diversity. Educators will be
tasked with supporting students who have experienced an event unlike any that has
occurred in modern history” (Minkos & Gelbar, 2020, p. 418). Minkos and Gelbar also
suggest that as schools reopen, teachers will switch focus from that of academics to
supporting student social-emotional health as it is expected that students will struggle to
process their emotions, maintain appropriate attention, and be able to recall prior-learned
material. During the period when students were learning remotely, Minkos and Gelbar
posited there will be many inconsistencies to what students were expected to learn and
how they were to show their mastery. There will also be differences between students
who followed through with expected work and those who either chose not to do work and
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those who were unable to do work due to home-life circumstances. As students returned
to the classroom, teachers have needed to reteach expectations thoughtfully and spend
extra time determining academic needs as well as social-emotional needs.
Regular education will have to adapt to the unique needs of this unprecedented
return to school and provide more intensive social-emotional, behavioral, and
academic supports than is typical to all students. Additionally, more social
students may require a range of targeted or intensive supports to adequately
address increased social-emotional and academic needs (Minkos & Gelbar, 2020,
p. 425).
Akat and Karatas (2020) reported on the psychological effects of the COVID-19
pandemic on students and suggested that students may experience greater effects because
they do not have the knowledge or skills to be able to understand and process the reason
for the shutdowns, the purpose of online education, and the other financial and health
situations that may be impacting their families. Akat and Karatas continued to explain
that the longer that students are separated from face-to-face school, the greater the
negative impact is on their social relationships.
Also important, but not guaranteed, for students to be successful and try to
prevent too much learning loss is to have a strong online system in place. Akat and
Karatas (2020) explained that having such a system in place is difficult to do in a world
with so many differences in infrastructure and say “even if the infrastructure problems
are resolved in some way, the constant exposure of students to distance or online
education is tedious to them. For this reason, the motivation of the students for learning
decreases, and the learning goals are not achieved.
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Implications
Conducting this study provided me the opportunity to analyze my classroom
practices through learning from my students’ experiences. Through student interviews
and class observations I have gained a deeper understanding of what learning can look
like and how I can foster engaging lessons with my students. If I had not conducted this
research, would I be as aware of my students’ experiences as I am now? Kazemi and
Drake (2018) shared “Teachers were not aware of the student perspectives and
experiences uncovered by researchers. Students’ experiences remained hidden from
teachers, either because the experiences are happening in students’ worlds, where
teachers may not belong, and/or because teachers and student are not having the kinds of
conversations that researchers and students have had,” (pgs. 11-12). One unexpected
outcome of the study is shared next, followed by my own list of things that I need to
further think about in order to improve my flipped model classroom.
Success Story
One of the students that participated in the interviews was hesitant at first and
warned me that she did not think I would like to hear what she had to share. I assured her
that if that was the case, I really needed to know what she had to say. Prior to the
interview, this student did not like to ask questions and refused to get out of her seat and
approach me with anything she might want help with. She rarely completed her video
notes, and she was struggling with the material. She laughed a lot with her friends, but
she did not want to talk to me.
During the interview, she shared that she did not like the flipped model classroom
at all. When asked why, she said she just did not like it. She preferred to take notes in
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class when the teacher was present telling her exactly what to write down. She said that
this method was not for everyone and even though it was January, she had not gotten
used to it yet. This student continued by sharing that she felt as though anytime she did
ask a question, I responded by yelling. She said that even her friends agreed that I must
not like to answer questions. During this portion of the interview, I thanked her for
bringing this to my attention. I assured her that if I were indeed yelling, I did not mean to
but again I validated what she was sharing and told her that I would pay closer attention
to my own tone and thanked her for sharing yet again. She did not stop there. She then
proceeded to share that she did not like it when teachers came over to her desk and asked
her how she is doing. Again, she did not have a response as to why, but said she just did
not like it.
A few weeks after the interview I noticed a substantial change happening with
this student. Prior to this interview, she never had her notes completed. After the
interview, not only were her notes completed, but they were also color coded by things
that she found most important. Additionally, she started and continued to readily ask me
questions and receive help whenever she is struggling. As a result of both, her grade has
started to improve along with her confidence and began to chat with me before, during,
and after class. If this study did nothing else, it allowed me to make a connection with a
student who changed her own study habits and found ways to be successful. I attribute
this to my validating her during the interview and not telling her she was wrong. She felt
heard and taken seriously and began to thrive because of it.

205
Recommendations for Teachers
The purpose of this study was to reach a deep understanding of my teaching using
the flipped model classroom through the lens of student experiences and researcher
reflection. This study can provide other teachers with the tools necessary to implement a
flipped model classroom. Included as part of this study are the 12 lessons that were used
during class as well as any of the videos and graphic organizers that students would have
needed to watch as a prerequisite for the lesson (see Table 1 in Chapter 3 or Appendices
F – Q). By using the flipped model, students might discover that they are spending more
time practicing during class than ever before while they reduce the amount of time spent
on homework. This model of teaching could work well for all students enrolled in
advanced mathematics courses, as these students are often more motivated by learning,
grades, and future goals to do what is necessary outside of class to master the material
being taught inside of class (Casas, 2011). However, this model was also successful with
on-level sixth grade social studies students as seen in a study by Winter (2017), so I
recommend it to be used with the on-level mathematics students and probably struggling
students as well.
Bergman and Sams (2007) reported that when they began to flip their classroom
they realized that they had extra time during class to work with students. By using the
flipped model classroom, I also realized that I was able to use class time to meet the
individual needs of my students. While they worked in collaborative groups, I was able to
meet one-on-one with students who had specialized goals or were struggling over a topic
that others were not. This model could also mean offering extensions for students who
need additional challenges while reteaching material to students who are struggling. It
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should also be noted that although I flipped every lesson, it is possible to select lessons
that students would more willingly watch videos on and only flip sections that are most
advantageous to the process. In a quasi-experimental study done with seventh and 8th
Grade students in Maryland, Kirvan and colleagues (2015) found positive results with
only flipping lessons on linear systems therefore showing that the flipped model can be
advantageous in numerous ways.
Below are my recommendations for teachers who are interested in using a flipped
model classroom with their students organized by each research question:
1. What was the nature of the implementation of a flipped model in my Algebra 1
classroom?
I would suggest is to remember to make it fit the needs of your individual classroom.
Kazemi and Drake (2018) explained that we can better meet the needs of our students
when we take the time to learn what they need. I also suggest using strong pedagogy to
drive your in class activities and to create your own videos that your students are
watching as homework. By creating your own videos, you are setting the expectations
and pace of the video as well as the type of explanation you want your students to hear.
When I tested this model in previous years, I used a colleague’s videos and my students
asked me to create my own because they preferred the way that I teach. Gelgoot et al.
(2020) also found that students prefer videos that are made by their own teacher. Keep
them simple if you are not comfortable making them. Use PowerPoint and record the
audio and writing if you have a device that will allow that. This also allows for quick
fixes if you need to correct just one or two problems. By creating your own videos so you
can attend to your students’ needs. It is important to know ahead of time that the first
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time you implement a flipped model classroom, it will take additional time to prepare
materials.
2. How did students experience my implementation of a flipped model in an 8th
Grade Algebra 1 class?
I would begin by taking time to explain how a flipped classroom works and share the
advantages of the use of class time for learning activities instead of notes. Findings of my
study revealed that students preferred the experience of the flipped model classroom
because they enjoyed the social aspect of being able to work with their peers, ask
questions, play games, and work in an environment that offered time for challenging
tasks that promoted student discourse and problem-solving. Gratton (2019) explained that
classrooms that allow students to work together to discover ideas provide students with
open ended experiences that cultivate their learning. Some of my students (four of them)
found the flipped model weird or different at first, but by the end of the study, all students
who were interviewed preferred the flipped model experience due to the daily activities
instead of direct notetaking.
3. How did my implementation of the flipped model classroom provide
opportunities for students’ active engagement and to take ownership of their
learning?
To help students to be actively engaged I would suggest that you plan activities that
are supported by MTPs (NCTM, 2014). I have included all of the lessons implemented in
my study for other teachers to use as is or to gain ideas from. Findings from my study
revealed that students preferred activities that allowed students to collaborate with each
other and work in teams to solve problem. Students also thrived during activities when
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they were limited on the number of questions they could ask as a team as instead of
surrendering a hint they chose to work together to solve on their own. Boaler (2002)
explained that students liked to be actively engaged in a task learning by working in
collaboration with peers than passively learning. Through each activity, observe your
students as though you are a researcher looking for fine details. It was through this
process that I was able to see opportunities to use MTPs to support student learning and
help them to remain actively engaged in the task. Intentional use of the MTPs fostered
active engagement and ownership with my students. However, these are also students,
and they will not always be on task regardless of how amazing each learning experience
is. Do not give up even if students focus wanes.
To help students to take ownership of their own learning, I would suggest beginning
by creating graphic organizers to pair with each assigned video. Students (most of those
interviewed) shared during interviews that this reduced their anxiety in knowing what to
write down, helped them to organize their notes, and gave them an opportunity to try
problems on their own without waiting on the video to play. Once I started to create
these, I had very few students not taking notes. If you notice that students are not taking
notes, do not wait too long to find out why. I shared a story earlier in this chapter about a
student who was not taking any notes until after we spoke. Once she felt heard she began
taking notes and improving in the class. Sengupta-Irving (2016) explained that students
experienced opportunities to take ownership of their learning when they are allowed to be
actively engaged in class and share in the decision making. During activities, encourage
your students to first review their notes when they are stuck and then to ask their peers
for help. Findings from my study showed that students took ownership for their learning
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through taking their own notes, using their notes during class, and stepping in to support
their peers.
Future Research Recommendations
As described through the literature review in Chapter 2, most studies on the
flipped model classroom were focused on higher education, were mixed methods
(Gelgoot et al., 2020; Huynh & Nguyen, 2019; Wei et al., 2020; Zainuddin & Perera,
2019; Shultz et al., 2014) or quantitative in nature (Gough et al., 2017; Winter, 2017),
and/or lacked the implementation details of using a flipped model classroom. This study
added to the literature of both the middle school mathematics classroom, a qualitative
case study, and included resources for lessons that could be implemented in a flipped
model classroom. One of the findings of this study emerged as student support. This was
not addressed in reviewed literature so a recommendation could be made to dig more
deeply on best ways to support students who are learning in a flipped model classroom.
Another finding that emerged were teacher challenges of the flipped model. Akcayir &
Akcayir (2018) conducted a review of literature on the advantages and disadvantages of a
flipped model classroom. I recommend that further studies be conducted on how to
address any challenges to improve upon the flipped model strategy. Finally, a
recommendation could be made to replicate this study by implementing the flipped model
classroom with on-level 8th Grade mathematics students to see if there is a difference
between advanced students and on-level students being able to learn under a flipped
model instructional environment. Given that this study was conducted during a pandemic,
was done the first year that students had attended face to face school for an entire year in
three years and done with students who were not accustomed to the nature of
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collaborative groups and the higher expectations of a constructivist learning environment,
it would also be of interest to know if conducted again during a non-pandemic period,
would the same outcomes be determined. Specifically, after students have readjusted to
the requirements of going to school each day, working in collaborative groups, and being
held accountable for learning new concepts, will a future study yield similar outcomes as
this one?
Understanding My Teaching: The Purpose of the Research
The purpose of my study was to reach a deep understanding of my teaching using
the flipped model classroom through the lens of student experiences and researcher
reflection. Through this study, I have taken time to reflect on the following questions.
1. Were students more engaged in mathematics or engaged in the game?
In Chapter 4, I discussed findings that indicated that overall, students were very
engaged in most of the activities that were observed. The question above was posed
by members of my dissertation team causing me to pause and think about the
difference. My first goal as the teacher was to ensure that all of my students were
engaged regardless of whether it was the game or the mathematics. In the beginning,
it was important to set the tone of the classroom as an interactive space. Once that
was clear, it then became more important that students were engaged in the
mathematics. Often, when students were discussing a game rule or asking what the
Jenga or Sorry rule was, I told them to make-up whatever rule they needed to have as
a group because the purpose of any game was to engage in mathematics. I also had
one student in my third period and one student in my seventh period that often did not
want to play the games but instead were more interested in doing the mathematics.
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Those students were still engaging with the material and would engage with their
assigned groups if needed.
2. How can I continue to support productive struggle?
Through my experience as a teacher, most students have always had difficulty
learning how to persevere through difficult assignments. Before I was able to help
students successfully navigate struggles, I had to build trust with them while setting
expectations. It is important to establish a climate with students that embraces
discussion and allows students to try and fail. Warshauer (2014) explained
While students’ struggles may arise in a wide spectrum of classroom
environments, studies suggest that settings that are risk-free, where students can
externalize their struggle and where consequences of “wrong” answers are not
seen as failures but rather opportunities to explore, grow, and learn serve to better
support and motivate students to persist (Holt 1982; Borasi 1996; Carter 2008;
Kapur 2011)” (p. 377).
Students must understand that when teachers rush in too quickly to keep students
from making a mistake, we are robbing students of an opportunity to learn (NCTM,
2014). In order to embrace a classroom that supports productive struggle, “Students
must rethink what it means to be a successful learner of mathematics, and teachers
must rethink what it means to be an effective teacher of mathematics” (p. 49). In the
years to come, I will embrace this ideal earlier in the year and set a tone of
communication. NCTM suggests, “asking students to explain their thinking and pose
questions that are based on students’ reasoning, rather than on the way that the
teacher is thinking about the task” (p. 49).
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3. How can I help students become more comfortable with discovery tasks?
For the purposes of this study, I planned 12 lessons that I thought embodied the
ideal of discovery based on the Constructivist Learning Theory. However, through
careful and honest observations of these activities, only three of them were based on
the constructivist approach to learning. In reflection, I realized that although I am
comfortable learning through a constructivist approach, my lessons are a bit too
controlled and did not embody the beauty and efficacy that discovery learning can
produce. That was in part because my students had not all been in face-to-face school
in three years, and partly because I was too worried that they would not fully grasp
the concept. Students struggled deeply with the first discovery task. Unfortunately, I
cannot say if this was due to the content of the task or because it was the first time I
had given them something of this nature. Realizing now that my activities missed the
mark on incorporating a constructivist approach is an important lesson. Had I not
conducted this study I would not have come to the realization that I can and should do
better. Next year, I plan to include multiple discovery lessons in every unit. I want
students to feel the excitement of exploring mathematics to build understanding and
to learn that they each bring something to the table that would benefit their peers.
4. How can I continue to help my students to take ownership for their own learning?
Throughout this study, I built relationships with my students as we cultivated a
learning environment that encouraged students to ask questions, to work in collaborative
groups, and to explore concepts in a variety of ways. I observed students becoming more
independent when they chose to pull out their notes and look for explanations there prior
to coming to me and asking for help. I heard students helping and teaching each other and
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watched them do this using the whiteboards in the classroom as well as on paper. SteenUtheim and Foldnes (2017) explained the connection between learning environments and
student ownership by saying “Active learning is not just about organizing student activity
(e.g. input) but it also requires students to do meaningful activities and to think about
what they are doing (Prince 2004). In the flipped classroom, the role of the instructor
changes to a more facilitator approach rather than a content provider. This in turn,
mediates students’ ownership of their own learning and self-regulative skills” (p. 308).
Moving forward, my goal is to continue to create an active learning environment and
remain in a facilitator role as I help students to experience taking ownership for their own
learning.
5. What are my next steps?
Now that I have concluded my study, I need to think of what I can do next in order to
continue to grow as a teacher, help foster my students’ learning experiences, and support
my fellow teachers. Figure 29 shows these next steps.
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Figure 29
My Next Steps

Mentor
teachers who
want to use a
flipped
classroom

Rework videos
to include a
bridge problem
(end of video =
start of class)

Incorporate
truer
constructivist
learning theory
activities

Continue
building
relationships

Create
opportunities
for more
challenging
work during
class time for
students who
need it

Read Rough
Draft Math this

summer to gain
new insights
(Amanda
Jansen, 2020)

Continue to
teach using my
flipped model
classroom

My first priority is to build relationships with my students, making it the center of my
world. Through building relationships comes building trust. Jansen and Bartell (2013)
expressed “A teacher may intend to enact care, but unless the care has been received by a
student, the student will not feel cared for” (p. 36). The student described in my sucesess
story is an example of accepting my care and making changes because of it. As discussed
earlier, an area of certain improvement revealed through the study was that students need
more opportunities to discover concepts before watching a video. This would provide
them the opportunity to build up an endurance for problem solving and learn better how
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to help themselves to work through a productive struggle. This would also bring my
classroom closer to the true Constructivist Learning Theory model that I attempted to
incorporate. When I originally designed and implemented this study, I thought that I had
more activities that were truly constructivist in nature. However, after observing and
reflecting on the lessons I realized that only three of 12 were constructivist at heart. As a
teacher who believes in this ideal, it is important that I recognize this limitation and work
to increase its presence in my classroom. Incorporating more constructivist-based tasks
will allow me to engage students, help them get used to exploring, and help them find
their voice when collaborating. Two students shared during interviews that they get bored
sometimes when they are finished with the classwork and would like the opportunity to
solve challenge problems. Another suggestion given by several students in interviews
was to reduce the number of practice problems given in the notes videos. Because I plan
to continue to use my flipped model classroom, I plan remake the videos per student
feedback and add a bridge problem that does not necessarily have a solution but instead is
something that I hope will be thought-provoking as well as a place to start our next
lesson. To pair with these videos, my graphic organizers will be adjusted to add a column
with a space for students to write any questions they encounter while watching the videos
as multiple students commented during interviews that they forgot what questions they
had to ask at the start of the next class. To continue opportunities for personal growth, I
have ordered a copy of Amanda Jansen’s book, Rough Draft Math (2020) and plan to
read it this summer. Finally, I hope to have the opportunity to mentor other teachers who
are interested in implenting their own version of a flipped model classroom.
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Conclusion
This study allowed me to learn more deeply about the experiences of the 8th
Grade students which gave me insight into my own teaching practices. I learned how I
can help them to better to be active learners as they began to take ownership for their own
learning. Through interviews, I learned what strategies worked very well for most
students, like the graphic organizers for notes videos and classroom games to review. I
also learned where students were likely to struggle, such as when exploring concepts that
were new without the opportunity to preview the concept. Most importantly, I learned
that the way I implemented the flipped model classroom with advanced 8th Grade
students had a high positivity rate and observation data showed that students were overall
engaged using this model. Watching students engage in collaborative learning by
teaching each other, finding mistakes, persevering through problem solving, and giving
each other high five’s because they got the answer correct was motivating tor me to
continue to fine tune this model. From the students, I learned that some of the videos
could be revised to be more concise and reduce the time by a few minutes. All 12
students interviewed said that they liked the graphic organizers very much and that they
helped with organization and what to write down. One student practically begged me to
continue to provide them with graphic organizers to pair with the videos so that they
could more efficiently and accurately take notes.
Through interviews and observations, I have verified that students prefer the
flipped model classroom. At the end of the school year, I chose to do an extension lesson
to preview material for the next mathematics course. To do this, students had to take
notes live in class. As we got started, one student looked at me and said, “Mrs.
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Colclasure, what are we doing? We don’t do notes this way in the class!”. Students from
the following two Algebra classes shared the same sentiments. In the end, all twelve
students interviewed preferred to take notes at home and do activities in class. Through
using the flipped model classroom this year, students had opportunities to experience a
different way of learning, experienced opportunities to actively engage in class, and
experienced opportunities to take ownership for their learning. Although I did not do tests
of significance, anecdotally, my students this year performed higher on the state end of
course test than students from previous years despite the impacts of the pandemic. I will
continue to use this model in my Algebra 1 classes and it may find its way into my onlevel Math 8 classes as well. The biggest benefit that I found as a teacher using the
flipped model classroom, is the time that I found to make individual connections with my
students and to be able to take the time needed to work individually or with small groups
of students who were struggling or with groups who needed to be challenged more.
Hopefully, I will hear students in future classes shout at their classmates during an
activity: “Don’t give me the answer, teach me how to solve it” like I heard this year on
multiple occasions. The flipped model classroom opened my room up to all types of
activities because we had the time. Ultimately, there is no gift better to a teacher than
TIME.
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Appendix B
Observation Consent Form
KENNESAW STATE UNIVERSITY

Parent/Guardian Permission Slip for classroom observations
Title of Research Study:
The flipped model classroom experience for 8th grade students enrolled in
Algebra 1
Researcher's Contact Information:
Mary Colclasure
Email removed to protect privacy of the study
Your child is being asked to take part in a research study that I am conducting to learn
more about my students’ experiences in a flipped classroom as part of my dissertation
research for my doctoral program at Kennesaw State University. The information in this
form will help you decide if whether to give your permission for your child to be a
participant in the study. Please ask the researcher(s) if there is anything that is not clear or
if you need more information.
A flipped classroom model is a different type of teaching strategy where direct
instruction (notes) is online at night and students participate in a wide variety of
activities during class to help them master the standards.
• The purpose of this research study is to explore students’ perceptions of the use of
a different teaching strategy.
• Involvement in the study is voluntary, and you may choose not to allow your
child to participate or to stop at any time without penalty or loss of benefits to
which your child is otherwise entitled.
• I will begin to collect data in the middle of August and expect to complete data
collection by the middle of December.
• While students are working in class, I will make notes of their engagement with
the material, with their peers, and may collect work samples. No names will be
used, and any work samples will be re-written or typed to protect student identity.
• Participation in this study does not post any foreseeable risks to students.
• The primary benefit to the students is being able to share with me their
perceptions of the successfulness of this teaching strategy and how it can be
modified and improved.
If you are interested in allowing your child to participate in the study, please read the
additional information on the following pages, and feel free to ask questions about any
information included.
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Explanation of Procedures
Students will be participating in normal classroom activities. Students that are also
participating in the study will be observed and I will record anecdotal notes in a journal.
No names will be recorded in my journal entries. Any student work that is collected as a
work sample will be rewritten or typed to protect the student identity.
If you agree to allow your child to participate in this study:
•
I will begin classroom observations around the middle of August.
•
I will continue to collect data until the middle of December.
•
I will share what I have learned from the study and make adjustments to my
teaching in the spring of 2022.

•

•

Participation is voluntary. You can refuse to allow your child to take part or stop at any
time without penalty. Your decision to allow your child to participate will have no impact
on your child’s grade or anything else related to class. If you choose to let your student
participate and then later wish to withdraw them from the study, please send me an email
indicating your preference change.
Study Procedures and Time Commitment
There is no additional time commitment (aside from attending class as usual) for students
to participate in the classroom observations. Students will be completing the expected
tasks and assignments and approximately twice per week I will makes notes of what they
are doing and how they are engaging with the material.
Risks and discomforts
I do not foresee any risks or discomforts for students who participate in this study.
Benefits
The benefits that may directly impact the participants include any classroom
modifications or adaptions made during the second semester of the school year after I
have been able to analyze the results of the classroom observations and student
interviews.
Confidentiality
When making my observations, I will not use student names in my notetaking.
When I collect any student samples, I will retype or rewrite the work so that student
identity is protected, and the original work will be returned to the student.
All observation notes will be uploaded to a flash drive and kept in a secure place at my
house for three years and the physical notes will be destroyed.
The only people that will have access to the data will be myself, my dissertation team,
and the methodology professors at KSU.
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The school or district will not be identified in any public display of data or findings from
this research.
Researchers will not release identifiable results of the study to anyone other than
individuals working on the project without your written consent unless required by law.
Any information collected for this study will have all identifiers and private information
removed and could be used for future research studies or distributed to another
investigator for future research studies without additional informed consent from the
subject or the legally authorized representative.

Research at Kennesaw State University that involves human participants is carried out
under the oversight of an Institutional Review Board. Questions or problems regarding
these activities should be addressed to the Institutional Review Board, Kennesaw State
University, irb@kennesaw.edu.
To voluntarily allow your child to take part in this study, you must sign on the line below.
Your signature below indicates that you have read or had read to you this entire Parental
Permission Form and have had all of your questions answered.

Your Child's Name:
Your Signature:

Date

Your Printed Name:

Signature of Researcher:

Date

Printed Name of Researcher:
Please sign both copies, keep one and return one to the researcher.
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Appendix C
Student Assent Form

Research Study Assent Form (11-14 Year Age Range)
Name of Minor: _____________________________
Parental Permission on File:  Yes  No**
**(If “No,” do not proceed with assent or research procedures.)
Study Title: The flipped model classroom experience for 8th grade students
enrolled in Algebra 1
Researchers:
Mary Colclasure
Email removed to protect privacy of the study

My name is Mary Colclasure. I am your Algebra 1 teacher, and I am a graduate
student at Kennesaw State University.
• I am inviting you to be in a research study about using a different type of
teaching strategy where direct instruction (notes) is taken at night and
students participate in a wide variety of activities during class to help them
master the standards.
•

Your parent knows we are going to ask you to be in this research study, but
you get to make the final choice. It is up to you. If you decide to be in the
study, we will ask you to participate in classroom activities and allow me to
take notes on your group discussions, how you are participating, and collect
samples of work that is completed during this time. You also may be asked to
participate in a student/teacher interview.

•

Any observations that I conduct during class will be written in a journal and
names will not be used to protect your privacy.

•

If you participate in the interview, I will use an audio recorder to capture what
is said but will not record without your permission.

•

If you take part in this research study, you might be able to offer insight as to
how this teaching method is working, and what possible modifications to it
could make it better.

•

I don’t think there are any risks involved with participating in this study. If you
are participating in the interview portion, you might get tired from answering
questions and can ask for a break if needed.
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•

•

If anything in the study worries you or makes you uncomfortable, let me know
and you can stop. There are no right or wrong answers to any of the interview
questions. You don’t have to answer any question you don’t want to answer
or do anything you don’t want to do.
Everything you say and do will be private. We won’t tell your parents or
anyone else what you say or do while you are taking part in the study. When
we tell other people about what we learned in the study, we won’t tell them
your name or the name of anyone else who took part in the research study.

•

You don’t have to be in this study. It is up to you. You can say no now, or you
can change your mind later. No one will be upset if you change your mind.

•

You can ask me questions at any time, and you can talk to your parent any
time you want. I will give you a copy of this form that you can keep. Here is
my contact information if you need to talk to me about this study:
Name: Mary Colclasure

•

Email: mary.colclasure@cobbk12.org

Do you have any questions now that I can answer for you?

IF YOU WANT TO BE IN THE STUDY, SIGN OR PRINT YOUR NAME ON THE
LINE BELOW:
Put an X on this line if it is okay for me to record you if doing an interview ______
_____________________________________
Signature of Minor

__________________
Date

_____________________________________
Signature of Researcher obtaining assent

__________________
Date
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Appendix D
Interview Consent Form
KENNESAW STATE UNIVERSITY

Parent/Guardian Permission Slip for student/teacher interviews
Title of Research Study:
The flipped model classroom experience for 8th grade students enrolled in
Algebra 1
Researcher's Contact Information:
Mary Colclasure
Email removed to protect privacy of the study
Your child is being asked to be interviewed for a research study that I am conducting to
learn more about my students’ experiences in a flipped classroom as part of my
dissertation research for my doctoral program at Kennesaw State University. The
information in this form will help you decide if whether to give your permission for your
child to be a participant in the study. Please ask the researcher(s) if there is anything that
is not clear or if you need more information.
This portion of the study involves student/teacher interviews to discuss the flipped model.
A flipped classroom model is a different type of teaching strategy where direct
instruction (notes) is online at night and students participate in a wide variety of
activities during class to help them master the standards.
•
•
•
•

•
•
•

The purpose of this research study is to explore students' perceptions of the use of
a different teaching strategy.
Involvement in the study is voluntary, and you may choose not to allow your
child to participate or to stop at any time without penalty or loss of benefits to
which your child is otherwise entitled.
I will begin to conduct interviews in early November and will have them
completed by the middle of December.
Interviews will take place after school or during a student’s connection class
depending on what works best for the student and expected to last about 45
minutes.
All interviews will be recorded (with consent).
Participation in this study does not post any foreseeable risks to students.
The primary benefit to the students is being able to share with me their
perceptions of the successfulness of this teaching strategy and how it can be
modified and improved.
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If you are interested in allowing your child to participate in the study, please read the
additional information on the following pages, and feel free to ask questions about any
information included.
Explanation of Procedures
At a designated time, students will engage in an interview with me that will be held in my
classroom.
•
Interviews will be scheduled sometime between mid-November and midDecember.
•
Students will be asked questions about their personal experience with the
flipped model classroom as a teaching and learning strategy.
•
I will share what I have learned from the study and make adjustments to my
teaching in the spring of 2022.
Participation is voluntary. You can refuse to allow your child to take part or stop at any
time without penalty. Your decision to allow your child to participate will have no impact
on your child’s grade or anything else related to class. If you choose to let your student
participate and then later wish to withdraw them from the study, please send me an email
indicating your preference change.
•

Study Procedures and Time Commitment
Students will spend an additional 45 minutes with me answering questions and sharing
their learning experiences using the new teaching strategy.

•

Risks and discomforts
I do not foresee any risks or discomforts for students who participate in this study. If
students get tired answering questions and need a break they will be allowed to do so.
Benefits
The benefits that may directly impact the participants include any classroom
modifications or adaptions made during the second semester of the school year after I
have been able to analyze the results of the classroom observations and student
interviews.
Confidentiality
Student interviews will be audio recorded and transcribed. After the transcription has
been uploaded to my flash drive, the recordings will be destroyed, and the flash drive will
be kept in a secure place at my house for three years.
I will not use student names during the interview to protect student identity.
The school or district will not be identified in any public display of data or findings from
this research.
The only people that will have access to the data will be myself, my dissertation team,
and the methodology professors at KSU.
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Researchers will not release identifiable results of the study to anyone other than
individuals working on the project without your written consent unless required by law.
Any information collected for this study will have all identifiers and private information
removed and could be used for future research studies or distributed to another
investigator for future research studies without additional informed consent from the
subject or the legally authorized representative.
Research at Kennesaw State University that involves human participants is carried out
under the oversight of an Institutional Review Board. Questions or problems regarding
these activities should be addressed to the Institutional Review Board, Kennesaw State
University, irb@kennesaw.edu.
To voluntarily allow your child to take part in this study, you must sign on the line below.
Your signature below indicates that you have read or had read to you this entire Parental
Permission Form and have had all of your questions answered.

Your Child's Name:
Your Signature:

Date

Your Printed Name:

Signature of Researcher:

Date

Printed Name of Researcher:
Please sign both copies, keep one and return one to the researcher.
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Appendix E
Interview Protocol
The flipped model classroom experience for 8th grade students enrolled in Algebra 1
Researcher: Mary Colclasure
Contact email: Email removed to protect privacy of the study
University: Kennesaw State University
Student Interview Protocol
Phase 1: Before the interview
1. Number of interviews
• There will be 12 different student interviews.
• All interviews will take place near the end of the data collection period.
• Each interview will last approximately 45 minutes.
2. The participants
• Will be selected using input from last year’s math teachers and administrators to
identify two students in each of the following categories:
o Gifted identified students
o Non-gifted students
o Dual exceptional students (identified both gifted and special
education/504)
o Students identified as highly motivated by last year’s math teacher
o Students identified as lacking motivation by last year’s math teacher
o Students who skipped the math 7/8 class moving from AC math 7
directly into algebra
3. Interview questions
• What did school in general look like for you last school year?
Were you a face-to-face student or online when we returned to the
building in October?
Describe for me what learning in general looked like for you.
•

Prior to this year, what did you know about using a flipped classroom idea?

•

Think about instructional delivery in your past math classes, that means the way
you’re your teachers teach, which method do you like better and why?

•

What kinds of supports were in your previous math classes to help you learn what
you needed to learn?

•

What kind of support would have been better?
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•

What did your math study habit prior to 8th grade look like?

•

How are your study habits different now when compared to last year?

•

Tell me your thoughts about using the flipped classroom model to deliver the
direct instruction or notes for our class.

•

Specifically, what (if anything) do you like about it?

•

Specifically, what (if anything) do you dislike about it?

•

Describe your process for watching the notes videos.

•

How useful are graphic organizers to your note taking?

•

What motivates you to watch the videos at home?

•

What motivates you to participate in math class?

•

How has using the flipped model affected your motivation during class?

•

How has using the flipped model affected your motivation outside of class?

•

When have you found yourself bored while watching the videos?

•

When during class have you found yourself bored or unmotivated?

•

What could be changed to keep you from being bored or help motivate you during
math class?

•

How has the flipped model affected your ability to navigate problem solving?

•

When are you most engaged during math class?

•

How has the flipped model affected your engagement during class time?

•

What could be changed to strengthen your engagement during math class?

•

What do you do when you are confused with the material?

•

How does that help you better understand?

•

If you could change anything about this course to make it better, what would it
be? Why?

245
4. Interview script
Part 1
o Welcome the participant.
o Explain the purpose of the interview.
o Remind participant that although it will be recorded, the material is
confidential, and no names will be used.
Part 2
o Ask the questions
o Use appropriate follow-up questions as needed to gather rich detail
Part 3
o Thank the participant.
o Explain how the data will be analyzed and shared.
5. The facilitator
• I will be the facilitator for each interview as these are my own students and they
would feel most comfortable sharing with me.
6. The location
• The interviews will be held in my classroom.
Phase 2: The actual interview
1. Set-up
• Arrange the space so that it feels like a discussion area and not a teacher lecture.
• Bring a device to record the meeting in order to capture all thoughts and ideas
shared by the participants.
2.
•
•
•
•
•
•
•

Begin the interview
Remind students that they can speak freely during the interview.
Remind students that all that is said is confidential and no names will be used.
Ask the questions using a lighthearted but serious tone and give students time to
reflect and respond.
Monitor the question progression to be sure that we get through all questions.
Monitor the time so as not to go over the allotted time.
Thank the participants.
Share the next steps with the participants.

Phase 3: After all interviews
1. Summarize
• Transcribe each interview.
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2.

Analyze the summaries

3.
•
•
•

Look for emerging codes to move into categories and themes.
Watch for tone.
Watch for positive and negative phrasing by the participants.
Interpret the major findings.

4. Write the report
• Include purpose, findings, and outcomes.
• Discuss these findings with my dissertation committee.
5.
•
•
•

Take action
Discuss the implications with committee.
Highlight main themes or problems that were found.
Discuss how to address them and how to move forward.
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Appendix F
Quadratic Transformations Lesson
Lesson topic:
Learning
target(s):

Quadratic Transformations
•
•

To identify transformations of the parent function to the
transformed function.
To write a transformed function given specific movements.

Mathematical
practice(s):

•
•

Establish goals to focus learning
Implement tasks to promote reasoning and problem solving

Lesson
specifics:

•
•
•

Begin whole group
Transition into small group and independent practice
Return to whole group

Links

•
•
•

Video Notes
Graphic organizer
Activity

•

Prior to today’s lesson, students have been assigned to watch
the video on quadratic transformations and to complete the
graphic organizer to support their note taking.
The teacher will begin the lesson by asking students if they
have any specific questions after watching the notes video.
The teacher will next work through several sample problems
where students are asked to identify transformations that were
applied to the quadratic parent function in order to obtain the
transformed function. These examples will include graphs as
well as equations.
Next, the lesson will transition from whole group to small
groups. Students will be given a set of graphs and equations
and asked to work in groups to identify the transformations
that were applied to get the transformed figure.
During this time, the teacher will be walking through the class
listening to student conversations, watching student body
language for engaged and on task behavior, and observing the
groups making note of points of confusion as well as areas
where students are confident.
The teacher will bring the class back together as a whole
group and ask them to now write transformed functions after
giving them a series of transformations. Students will be
encouraged to begin working independently, then to check
their answers with the other students within their group. The

•
•

•

•

•
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•

teacher will ask for student volunteers to explain their process
for writing the transformed function.
The teacher will close the lesson by asking students to share
their understanding of the concept and ask for any final
questions.
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Appendix G
Transformations Scavenger Hunt Lesson
Lesson topic:
Learning
target(s):

Transformations Scavenger Hunt
•
•

To identify transformations of the parent function to the
transformed function.
To write a transformed function given specific movements.

Mathematical
practice(s):

•
•

Facilitate meaningful mathematical discourse
Support productive struggle in learning mathematics

Lesson
specifics:

•

Collaborative pairs or individual

•

This activity takes place on the second day of working with
transformations of quadratic functions.
Students will have the option to work independently or in
pairs.
Each pair or individual will be given a set of cards that have
been all mixed up.
Each card contains a problem to be solved and a solution from
another problem. In this case, it is either a transformed
function or a series of transformations.
Students will be assigned a specific problem to begin. They
will solve the problem on the card where they are starting and
will then look for their answer on a card somewhere within
the working area. Once students locate their solution, they
solve the problem presented on that card and continue this
process until they have successfully worked their way through
the scavenger hunt.
During this activity, the teacher will be watching students for
engagement in the activity, listening to their conversations as
they work, and be available to help students who are
struggling.
This activity is designed for students to be up and moving for
the duration of the class period with the problem cards hung
on walls all around. However, there was no space available,
so the cards were reduced in size and students sorted them on
their desks.
The scavenger hunt was comprised of 25 questions, and all
students should be able to complete this activity within the
time constraints given.

•
•
•
•

•

•

•
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Appendix H
Quadratic Digital Breakout Lesson
Lesson topic:
Learning
target(s):

Quadratics Unit 3A Review – Digital Breakout
•
•
•
•

To identify all of the characteristics of quadratic functions
To factor quadratic functions
To identify transformations of the parent function to the
transformed function.
To write a transformed function given specific movements.

Mathematical
practice(s):

•
•
•

Implement tasks that promote reasoning and problem solving
Facilitate meaningful mathematical discourse
Pose purposeful questions

Lesson
specifics:
Link

•

Collaborative groups of three to four students each

•

Activity pdf link

•

This activity takes place after the first half of the quadratics
unit has been taught and is designed as a way for students to
quickly assess what they remember and understand and what
they do not.
This activity will take place in our cafeteria as I want to space
groups out and use tables to create pretend rooms that students
were to work in.
I use trifold boards to create rooms to add an element of
excitement and fun, and to engage students in the activity.
Each trifold board has a “window” cut out and plastic wrap
placed over it and student are told that the only way they
could communicate with the me is by using a whiteboard to
display messages.
Like any good breakout room, groups are given three post-it
notes to indicate they needed help but once they used those
three clues, they were no longer able to ask any more
questions and had to rely on each other.
Each group will have two iPads or computers to access the
digital breakout that was built in One Note.
Each page in the One Note is locked, and students will have to
work together to answer questions to determine the code for
the lock.
During this activity, the teacher will listen to student
conversations to pick-up on areas of weaknesses and
strengths. The teacher will be watching for on task behaviors,

•
•
•

•

•
•
•
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posture that demonstrates students are actively engaged with
the material and looking for signs that students are helping
each other and working as a collaborative group.
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Appendix I
Quadratics Review Stations Lesson
Lesson topic:
Learning
target(s):

Quadratics Unit 3A Review – Review Stations
•
•
•
•

To identify all of the characteristics of quadratic functions
To factor quadratic functions
To identify transformations of the parent function to the
transformed function.
To write a transformed function given specific movements.

Mathematical
practice(s):

•
•
•

Facilitate meaningful mathematical discourse
Pose purposeful questions
Support productive struggle

Lesson
specifics:
Link

•

Collaborative groups of three to four students each

•

Activity link

•

Students will work in small groups to complete problems
posed at 4 different stations.
Students will spend about 15 minutes at each station.
The four stations:
o Factoring quadratics
o Identifying characteristics of quadratics
o Graphing quadratics
o Application problems (word problems that require
students to decide what they are being asked and then
choose an appropriate strategy to do so)
Each station will include problems varying in challenge, hint
cards for students who need a little help getting started, and an
answer key.
At the start of the class period, the teacher will review the
procedures for working in collaborative groups.
o Students are expected to be on task
o Students are encouraged to use their notes to help
them
o Students are encouraged to help each other through
explaining what the problem is asking and what they
can do to solve it, not just sharing answers
o Students should utilize the hint cards as needed

•
•

•

•
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•
•

o Students should reach out to the teacher if they need
additional help
Once students begin the stations, they will rotate after
approximately 15 minutes.
While students are working, the teacher will be observing
student behavior looking at body language to indicate on task
behavior. The teacher will also be listening to conversations
taking place within groups, taking note of conversations
where students are engaged in helping each other, listening for
excitement when they are successful, listening for cues of
motivation as they stay focused and on task.
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Appendix J
Quadratics Survivor Game Lesson
Lesson topic:
Learning
target(s):

Quadratics Unit 3A Review – Survivor Game
•
•
•
•

To identify all of the characteristics of quadratic functions
To factor quadratic functions
To identify transformations of the parent function to the
transformed function.
To write a transformed function given specific movements.

Mathematical
practice(s):

•
•

Facilitate meaningful mathematical discourse
Implement tasks that promote reasoning and problem solving

Lesson
specifics:
Link

•

Collaborative groups of three to four students each

•

Activity pdf link

•
•

Students will work as a team to compete for points.
There are four whiteboards on the wall of my classroom and
each board holds a mystery point value.
Each team has ten cards that represent their group with
magnets on them for quick placement.
Each correct response and the team will get to put a “life” on
one of the boards of their choice.
If/when a team runs out of lives to put up on the board, they
get the option to move one of their cards OR one of the other
teams’ cards.
At the end of the game, mystery values will be revealed, and
the team survivor will win a prize!
The questions will be chosen at random, and the teacher will
facilitate the game play and monitor what students are doing
while they are to be solving the problems.
The teacher will listen for questions, confusion,
disagreements, and successes and offer purposeful questions
to help students when they are stuck.

•
•
•
•
•
•
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Appendix K
Factoring Placemats Lesson
Lesson topic:

Solve Quadratics by Factoring – Placemat Activity

Learning
target(s):
Mathematical
practice(s):

•

To solve quadratic equations by factoring

•
•
•

Establish mathematical goals to focus learning
Facilitate meaningful mathematical discourse
Support productive struggle

Lesson
specifics:
Links

•

Collaborative groups of three to four students each

•
•
•

Video notes
Graphic organizer
Activity link

•

Prior to this activity, students will be instructed to watch the
solving by factoring notes video and complete their graphic
organizers.
Students will be reminded to bring any questions they
encounter over the notes to class for quick discussion at the
start of the lesson.
The day of this activity, the teacher will open the lesson by
asking for any questions that students have over the material
or topic.
Anticipated questions will include those involving perfect
square trinomials and difference of squares.
Students will then receive a large piece of butcher paper that
they will divide into sections so that they each have a
workspace and leave a box in the center or on the side for the
answers that the group decides are correct.
Students will also receive a set of problems to solve.
Students will be instructed to work as a group to solve each
problem. Students will each solve the same problem in their
work area, compare their answers, and when they agree on an
answer, one team member will write that answer in the
solution box.
Students will be encouraged to help each other and look at
each other’s work when they disagree.
During the activity, the teacher will walk around the class
listening to conversations, answering questions, and checking
answers in the solution boxes by putting a checkmark next to
correct answers.

•
•
•
•

•
•

•
•
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Appendix L
Solve Quadratic by Square Roots Lesson
Lesson topic:

Solve Quadratics by Square Roots

Learning
target(s):
Mathematical
practice(s):

•

To solve quadratic equations by using square roots

•
•

Establish mathematical goals to focus learning
Facilitate meaningful mathematical discourse

Lesson
specifics:

•
•
•

Begin whole group
Transition into small group and independent practice
Return to whole group

Links

•
•
•

Video notes
Graphic organizer
Activity link

•

Prior to today’s lesson, students have been assigned to watch
the video on solving quadratic equations by using square roots
and to complete their graphic organizer to organize their
notes.
The teacher will begin the lesson by asking students if they
have any specific questions after watching the notes video.
The teacher will next work through six sample problems and
ask students to explain how to solve these problems to the
group.
Next, the lesson will transition from whole group to small
groups. Students will be given a set of problems to solve, and
answers will be posted around the room for students to check.
Students will be encouraged to help those in their small
groups as needed.
During this time, the teacher will be walking through the class
listening to student conversations, watching student body
language for engaged and on task behavior, and observing the
groups making note of points of confusion as well as areas
where students are confident.
The teacher will bring the class back together as a whole
group and ask students to share where they were successful
with this lesson and where they struggled. The teacher will
ask students what advice they can offer each other to help
with areas of need.

•
•
•

•

•
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Appendix M
Quadratics Lockout Clue Lesson
Lesson topic:

Solve Quadratics – Lockout Clue

Learning
target(s):
Mathematical
practice(s):

•

To solve quadratic equations by factoring or square roots

•
•

Implement tasks that promote reasoning and problem solving
Support productive struggle in learning mathematics

Lesson
specifics:
Link

•

Small collaborate groups of three to four students each

•

Activity pdf link

•

The goal of the activity is for students to solve quadratic
equations using factoring, graphing, and square roots to
unlock 6 bags that will review clues to solve the murder
mystery.
Each bag contains clue cards from the Hasbro Clue game and
each team will receive a clue sheet to keep track of their
findings.
Students will be instructed to work on problems for one bag at
a time.
Groups are not to split the problems up but instead they are to
solve them together.
The answers to each problem are in the answer chart that is
provided to each group.
Students should note the number that coincides with the
solution.
The lock combination will be in problem number order using
the codes from the answer chart.
Not all answers in the chart will be used, and some may be
used more than once.
During the activity, the teacher will be moving throughout the
classroom to observe students working, listening for areas of
concern as well as successes when students are successful. It
will also be necessary for the teacher to help students if they
are struggling with relocking the bags.

•
•
•
•
•
•
•
•
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Appendix N
Quadratics Complete the Square Investigation Lesson
Lesson topic:

Completing the Square – Investigation using Algebra tiles

Learning
target(s):
Mathematical
practice(s):

•

To complete the square of a quadratic expression

•
•
•

Implement tasks that promote reasoning and problem solving
Facilitate meaningful mathematical discourse
Support productive struggle in learning mathematics

Lesson
specifics:
Links

•

Small collaborate groups of three to four students each

•
•

Activity link
Problem set

•

Students will be given a mat, a box of algebra tiles, and a card
that shows what each algebra tile represents along with
multiple sample problems.
Students will be instructed to work through the samples on the
card first and then to work through the first six on their
handout using the algebra tiles.
Students will be told that I will not help them for the first
thirty minutes as this is an investigation and that they need
time to investigate.
Students will be told that the goal is to create a perfect square
trinomial that can be easily factored.
Students will need to be reminded to read the instructions and
work through the sample problem instead of just skipping to
the first actual problem.
While students are investigating, the teacher will walk around
the room listening to conversations, paying close attention to
where students are struggling. The teacher will remind
students to work through the examples and follow the
instructions just as they are written.
After the thirty minutes have ended, the teacher will answer
student questions and check in with each group to ensure that
they are correctly able to move from using algebra tiles to
working on paper.
Students will be instructed to watch the Solve by Completing
the Square video and complete the graphic organizer as their
homework tonight.

•
•
•
•
•

•

•
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Appendix O
Quadratics Hasbro Style Lesson
Lesson topic:

Solving Quadratics – Hasbro Style

Learning
target(s):

•
•
•

To solve quadratic equations using completing the square
To solve quadratic equations using the quadratic formula
To evaluate the discriminant

Mathematical
practice(s):

•
•

Facilitate meaningful mathematical discourse
Support productive struggle in learning mathematics

Lesson
specifics:
Link

•

Small collaborate groups of three to four students each

•

Activity link

•

Students will work in small groups to practice solving
quadratics and finding the discriminant while playing Sorry or
Candyland.
Students will get to choose which game they wish to play.
Groups need to assign the order of play, choose a group
member to monitor the answer key and a group member to
keep everyone on task.
Students will receive a worksheet with problems to solve.
Students will have a basket of numbered chips. On a player’s
turn, a chip will be drawn. All players will solve the problem
number on the chip. Every player who answers correctly gets
to take their turn on the game board.
Students will be encouraged to help each other with missed
questions and to reach out to me for help if no one in their
group can explain the problem.
During the lesson, the teacher will be walking around
monitoring students for on task behavior, listening to
conversations to address any conceptual issues, and offer
praise to those who are making progress.
The teacher will also encourage students who are struggling to
work through their struggles by helping them determine what
they already know and how to move forward.

•
•
•
•

•
•

•
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Appendix P
Quadratics Area Problems Lesson
Lesson topic:

Solving Quadratic Area Problems

Learning
target(s):

•

To find the dimensions of a rectangle given expressions for
side lengths and the area.

Mathematical
practice(s):

•
•
•

Facilitate meaningful mathematical discourse
Support productive struggle in learning mathematics
Elicit and use evidence of student thinking

Lesson
specifics:
Link

•

Small collaborate groups of three to four students each

•

Activity link

•

Students will be given large butcher paper and a set of
problems to solve. Each problem will give students the area of
a rectangle and expressions to represent the side lengths.
Students will need to use what they know about solving
quadratic equations to find the value of the variable and the
value of each side.
Although guess and check can be a valid strategy, students
will be required to use quadratics to solve the problems.
Students will be encouraged to use their notes graphic
organizers and each other and reminded that they already
possess all skills they need to be successful.
Hints and solutions will be posted around the room for
students to access as needed.
Students will be encouraged to first look at a hint if they are
struggling before going to the solution page.
While students are working, the teacher will be walking
around the classroom listening to student conversations,
helping where needed by asking students questions, and
discussing why a negative solution to a quadratic equation
might not be a valid solution to a geometry problem.
Before class ends, the class will regroup as a whole and
students will be asked to offer insight as to their challenges
and successes with today’s activity.

•
•
•
•
•
•

•
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Appendix Q
Exponential Functions Zombie Attack Lesson
Lesson topic:

Introduction to Exponential Functions – It’s a Zombie Attack

Learning
target(s):

•

To explore patterns, equations, and graphs to investigate how
exponential functions work

Mathematical
practice(s):

•
•

Facilitate meaningful mathematical discourse
Implement tasks that promote reasoning and problem solving

Lesson
specifics:
Link

•

Small collaborate groups of three to four students each

•

Activity link

•
•

Today is an investigation day.
Students have not learned anything about exponential
functions, and I am not going to answer any of their “how do I
do this” or “am I right” questions today.
Students will be given the task and encouraged to read it and
answer the questions that they can.
Students will be encouraged to brainstorm ways to solve
various parts of the task.
Students will be assured that they will learn all of the concepts
required to complete this task during the unit but that today is
a play day.
Students will be encouraged today to use guess and check or
whatever means they need to making meaning of what is
being asked.
While students are working, the teacher will listen to their
conversations, keeping them on task. Students will easily
become off task when they have such a large investigation
and not enough information to process all of it.

•
•
•
•
•
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